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THESE, TOO, ARE COMBAT BOOTS 


They fight a variety of tough conditions— enough to kill 
the life in almost any leather. But Sirvis boots keep right 
on working and protecting. They’re famous for it, and 
here’s why. Sirvis mechanical boots are engineered to the 
most exacting specifications for lubricant retention and 
exclusion of all dirt, dust and foreign matter. They are 
made from our own specially selected, tanned and treated 
Sirvis leathers to assure absolute dependability under the 
most adverse operating conditions. We also manufacture 
boots of canvas, nylon and specially formulated elastomer- 
impregnated fabrics. Whenever your mechanical seal 
problem involves reciprocating, eccentric or universal 
' E i i — MECHANICAL LEATHER PRODUCTS 
action, let Sirvis engineers solve it. Don't forget C/R has 
been at this for 77 years. They know how. Write for 
detailed information. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenve SIRVIS DIVISION Chicago 22, Illinois 


Othe I C/R produ« ts 


Out Seas: Shaft and end face seals for all types of lubricant retention and dirt exclusion ¢ Sirvene (Synthetic rubber) diaphragms, boots, 


gaskets, and similar parts for critical operating conditions « Conror: Controlled porosity mechanical leather packings and other sealing products. 





For Precision Control... use 


SPEED 
CONTROL 3 
VALVES d 


EXHAUST 


KOSS operatino VALVE COMPANY 


114 EAST GOLDEN GATE, DETROIT 3, MICHIGAN 
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REVERE Brass Forgin 


eta 
< MACHINE 
SILVER \~ | PART 
SOLDER 


MAKES 1 PART OUT OF FOUR 


... saves money 


The one-piece brass forging shown here replaces a built-up part, 
formerly made of a screw-machine part, a forging, and two rectangular 
bars, assembled by four silver-soldered joints. The latter in turn 
replaced an iron casting, which was more expensive than expected, 
due to rejects. The part goes into a visible force-feed lubricator, 
which can operate at several thousand psi., and can be controlled to 
feed just a drop at just the right time to such equipment as compressors. 


We suggest you look into forgings of copper, brass, other copper 
alloys, aluminum alloys. The forging process produces parts that are 
dense, non-porous, have many design details accurately and smoothly 
executed, require a minimum of machining. Revere knows a great 
deal about the forging of non-ferrous metals. In the case shown here, Partially-machined brass forging for 
we collaborated closely with the customer in designing the part so sight feed of force-feed lubricator. 
it could be forged in one piece instead of being assembled out of four 


different items. The result is a better part, and appreciable economies. " v» cb 
part formerly was assembled out 


For information about forgings, see the nearest Revere Sales Office. of four different pieces. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago and Clinton, Il; Detroit, Mich. ; 
Leos Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
ales Offices im Principal Cities, Distributors Everywhere, 
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Polysulfide Liquid Polymer Sealers.. W. J. Snoddon and J. C. Middleton 129 
Flexibility, corrosion and solvent resistance, and dielectrical properties of plastic sealers for 
joints, seams and voids. 


High Strength Alloy Steel Powder Metal Parts 133 


Pre-alloved steel powders, compressed and sintered, produce parts that can be hardened 
through; combine economy of powder metal process and physical properties approaching 
bar stock. 


The Coming Tidal Wave of Students Robert W. Van Houten 


\ challenge to the engineering 


- 


profession and t 


Product Designs .... Se ch 
Automatic multi-clement indexing x ra spectrograph; Resistor selection panel; Servo s 
keeps 9-ton load level; Bearing tester; Gas burne 


Specifying and Designing Test Stands .. Edwin M. Canner and Betty S. € 


Principal tvpes of test stands: electrical, electronic and hydraulic or pneumatic; required 


] 


pecification data; principal design steps; schematic wiring and piping layout 


Applications for Permanent Magnets 


Eleven basic functions demonstrated by specific uses 


Dynamic Loading of Compression Springs Karl W. Ma 
Use of surge wave theory to analvze the force-deflection characteristics of springs under 
mpact loads; test results and typical applications 


Shell Molding for Short-Run Production Frank K. Shallenberger 
Examples of parts redesigned for short-run shell molding to reduce costs; specif riteria 
for determining when the process is superior to other casting methods 


Recording Systems Howland B. Jones 


Devices to obtain and preserve valuable engineering data; required accuracy, rel 


and cost limitations determine selection of the tvpe of recording ins 


Machining Before Welding 


\ cost-saving technique applicable when large pr 


by welding together smaller components 


The Embrittlement of Steel by Hydrogen 
Effect of hydrogen penetration on properties of 
methods for removal of hydrogen 


Patents and Three New Laws H 
Recent legislation increases incentives, treats patents as property, and permits faster wr 


f 
ff of research costs 


Incentive to Invention 


\ brief survey of some patent compensation poli 
I I f 


The Elimination of Impact Forces at Pivots Burton Paul and Melvin Zaid 
Nomogram simplifies calculation of weight and lever an 


Two Short Cuts for Gear Design 


Method for finding a four-gear train for a given ratio 


HIGHLIGHTS .... i 5 COMING EVENTS 203 SANS, SOUCI 

DESIGN PERSPECTIVES .... 123 NEW COMPONENTS AND MATERIALS.... 210 ENGINEERING ABSTRACTS. 
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esign contaets ? 


ONTACTS can be too good for their job... in 
C which case they add useless extra expense. 
Similarly, they can fall short of needed perfor- 
mance ...and lead to costly repairs and loss of 
dependability. Unless you are engineering contacts 
exactly for your product’s requirements, you may 
be missing opportunities to make substantial 
improvements in the performance and cost of 


your product. 


To design contacts accurately for their intended 
use, all electrical, mechanical and environmental 
factors of the application require attention. How 
much current is to be broken, at what voltage, 
in what kind of circuit? How many make-and- 
break cvcles... and how often? What contact 
pressures? What atmospheric conditions ? 


The answers to these questions... and many 


more... form the basis of Mallorv's engineering 


of your particular contacts. 


How Mallory Contact Engineering Helps You 


Mallory engineers will help you select the most 
effective contact material from the extensive line 
of special Mallory alloys. If your application 


involves standard service conditions, a standard 
Mallory design can often be recommended . . . at 
substantial savings to you. For special require- 
ments, Mallory engineers are well qualified to 
assist in design of special contacts... drawing 
on the experience gained in many years of contact 
research and development. 


The result is a contact engineered exactly to your 
needs ... capable of giving the performance you 
want, at a cost that fits the intended use. You 
can gain further savings, too, by having Mallory 
fabricate complete contact assemblies to your 
specifications in our efficient manufacturing plant. 


Ask a Mallory engineer to talk over your own 
contact problems. For a consultation, or for a 
copy of our Contact Catalog, write or call 
Mallory today. 


Expect more... 


Get more from 


MALLORY 


In Canada, made and sold by Johnson Matthey & Mallory, Lid., 110 Industry Street, Toronto 15, Ontario, 


Serving Industry with These Products: 
Electromechanical —Resistors * Switches * Television Tuners * Vibrators 
Electrochemical —Capacitors * Rectifiers » Mercury Batteries 


Metallurgical — Contacts + Special Metals and Ceramics + Welding Materials 
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THIS MONTH'S COVER 


Self-propelled combine produced by John Deere 
features hydraulic selective ground speed control. 
Transmission has three speed ranges and selective 
control permits operation at optimum speed within 
each range. Platform, which is also hydraulically 
controlled, is raised to desired cutting position by 
two quick-acting rams. 
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Highlights 


Current research and developments soon to influence product designs. 


ONE-PIECE ALUMINUM FORGINGS. . . . 


-weighing 2,000 Ib are machined into wings of the new Douglas 
X-3 supersonic jet plane. The one-piece contoured aluminum-alloy (14S) 
forgings are made by Alcoa, with the spar caps, stringers, and ribs already 
formed in. The forging is then machine-tapered and machined to an 
egg-crate pattern, after which a tapered skin of 24-S-T86 aluminum alloy 
is attached to each side. Alcoa has developed a new alloy designated 
X7079 for other types of aircraft forgings where good ductility is needed 
in large sections having a thickness of 3 in. or more. This new alloy is 
said to be a modification of heat-treatable zinc-copper-magnesium- 
chromium type alloy having physical characteristics similar to alloy 75S, 
only with better forging ability. 


NATURAL AND SYNTHETIC RUBBER... . 


. . -has been vulcanized using atomic energy, in a new process per 
fected by the Wright Air Development Center in Dayton, Ohio. The 
new process uses gamma radiation in place of conventional chemical 
and heat treating methods. The intensity of the gamma radiation, which 
comes from a Cobalt-60 source, governs the degree of vulcanization, 
depending upon the length of exposure and the type of rubber. The 
new process appears most promising for vulcanizing rubber for specialized 
uses, such as high-temperature oil resistant rubber compounds, and 
improving the serviceability of rubber used at low temperatures. 


NEW STEEL ALLOYS... . 


. . -have been developed by Uniworld Research Corp. of America 
specifically for use in the manufacture of atomic energy generating 
equipment and jet propulsion machinery. Called Super Rustfree Steels 
(SR steels), Uniworld says that they out-perform stainless steels and super 
alloys, have greater corrosion resistance, but are less expensive. Iron- 
based, and containing less than 50 per cent alloys, they do not rely on 
critical metals like cobalt, columbium, titanium, and zirconium, and 
contain much less nickel than conventional alloys. They have greater 
tensile and yield strengths at elevated temperatures, and are fully 
austenitic and non-magnetic even after severe cold-working. SR steels 
are available in sheet, wire, tubing, castings and forgings. 


ALL-PLASTIC SEAMLESS VALVES. . . . 


are now being molded by H. N. Hartwell & Sons of Boston, Mass., 
and are claimed to weigh only one-sixth that of those made from metal. 
Lunkenheimer & Co. is the designer. Boltaron 6200 unplasticized poly- 
vinyl chloride, made by the General Tire & Rubber Co. is the material 
used. Advantages are: resistant to corrosion, and unaffected by strong 
or weak organic or inorganic acids, alcohols, and alkalies; odorless and 
tasteless; and can be molded to precise tolerances. 


(continued on page 7 





Unitool*. . . a fast, easy, low-cost way 
to produce prototype bevel gears: 


Now you can produce small quantities 
of spiral bevel, Zerol? bevel and hy,oid 
gears with a comparatively small capital 
outlay and without specially trained per- 
sonnel. 

You can reduce the time and expense 
it takes to change vour angular drive from 
a drawing board idea to a working model, 
too, because the Unitool Method produces 
good quality gears directly from the 
initial calculations. 

The Unitool Method is based on a fun- 
damentally different theoretical approach 
to bevel gear generation. Only six different 


cutters are required to cut gears up to 18” 


pitch diameter—spiral bevel and Zerol 
bevel pairs of any ratio; hypoid pairs 3:1 
ratio and higher. Because these cutters 
have a wide overlap in range, cutter diam- 
eter is not critical. 

Calculations are short enough and easy 
enough for you to do in your own plant. 
Correct tooth thickness and position of 
contact are easily determined without re- 
quiring special operator training. 

The Unitool Method is designed espe- 
cially for the Gleason No. 106 and No. 116 
Hypoid Generators which feature in- 
creased universal cutter tilt. 


*Trademark 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N, Y, 


We will be glad to send further informa- 
tion on the Unitool Method and the two 
Gleason Generators best suited for it at 


your request. 


The Gleason No. 106 Hypoid Generator is a 
high-speed machine for spiral bevel, Zerol bevel 
and hypoid gears up to 816" pute h diameter. Its 
larger counterpart, the No. 116 Hypoid Genera- 
tor, handles the same type gears up to 18” pili h 
diameter, 





Highlights 


SAVING 3,000 LB. PER CAR. ... 


is possible with a new composition brake shoe for railroad cars, locomotives, 
and subway equipment. Called the Cobra Brake Shoe, and developed jointly by 
Westinghouse Air Brake Co. and Johns-Manville Corp., it will permit faster 
smoother stops, using lower braking pressure than used with present equipment. 
With improved friction characteristics, only one-fourth the brake force now used 
is required, thus making simpler and lighter the brake rigging. Besides reducing 
the possibility of damage of thermal cracking from braking duty, there is an 
absence of noise and vibration in stopping. 


LOW COST ROLLED MAGNESIUM PLATE. . . . 


is now available from Dow Chemical Co., Midland, Michigan in from 1 to 


3 in. thicknesses, and in sizes up to 6 ft. wide by 24 ft. long. Features of the 
magnesium plate are: high stiffness to weight ratio; toughness and freedom from 
porosity; dimensional stability during and after machining (insured by stress 
relieving above 700 F); flatness of the rolled plate which simplifies fabricating and 
minimizes machining; and alkaline resistance. 


GENERAL PURPOSE FLEXIBLE COATING. . . . 


.with excellent dielectric properties, curing at room temperatures, and which 
may be applied by brushing, spraying, or dipping, is a new type coating available 
from Radar Relay, Inc., of Westwood, California. Originally developed bv North 
American Aviation, Inc. as a rain erosion resistant material, the plastic material, 
called Micro Life ML 88, has good resistance to abrasion. It has a dielectric 
strength of 1000 watts per mil. High and low temperature characteristics are good, 
with no cracking or breaking under flexing at —65 F. A fully cured film may be 
intermittently subjected to 400 F without deformation. Applications include: 
waterproofing ignition systems; protecting wiring subject to abrasion, and encapsu 
lating resistors, transformer windings, and relay coils. 


NON-MAGNETIC MONEL BELLOWS... . 


said to be the first such bellows ever made, offers the high-temperature, non 
corrosive advantages of Monel for electrical and electronic equipment where stray 
magnetic fields are a problem. Made of type 326 Monel by the Clifford Mfg. Co., 
division of Standard-Thomson Corp. of Waltham 54, Mass., the new bellows is 
particularly useful for tunable cavity applications such as magnetrons and vacuum 
variable capacitors. 


A NEW FLUOROCARBON RUBBER. ... 


which contains more than 50 per cent fluorine by weight has been developed 
by the M. W. Kellogg Co. of Jersey City, N. J., in cooperation with the office of 
the Quartermaster General of the U. S. Army. Soon to be available commercially 
in the form of white spongy crumb, or as compressed sheets, the elastomer is able 
to withstand immersion in white fuming nitric acid for an extended period. Prop- 
erties include: tensile strength, 2000-3,500 psi; extensibility, 400-600 per cent; 
and tear strength, 150-400 psi. Applications include: hose, tubing, diaphragms, 
gaskets, o-rings, tank linings, paints, sealants and protective clothing. 
(continued on page 9) 
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BEFORE BONDERITE... 
Plain metal surfaces are 
smooth, slippery, offer little 
for paint to hang on to. 
(100 times magnification.) 


AFTER BONDERITE... 


Bonderite-treated metal 
has a fine, nonmetallic 


As the photomicrographs show, a trip phosphate coated surface, 


: * takes and holds paint 
through the Bonderite “beauty parlor securely. (100 times 


changes the surface of metal— changes it magnification.) 
to a nonmetallic over all phosphate coating 
which is integral with the metal itself. 

This coating protects and preserves 
beauty three ways: (1) by anchoring the 
paint, (2) by resisting rust and corrosion, 
and (3) by preventing the creep of finish 
failure if the paint film is scratched or 
broken. 

The leading painted metal products in 
every classification, from automobiles and 
appliances to steel windows and x-ray 
equipment, are treated with Bonderite. 

Your metal products, too, should all go 
through the Bonderite “‘beauty parlor” 
before they arrive at the paint booth. It’s 
the economical, effective, proven way to 
assure lasting fine appearance for fine paint 
finishes. 

Write for full information. 


Since 1915—Leader in the Field 
FREUE 2L ans 


BONDERITE BONDERITE ond BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 
Corrosion resistant aids «^ cold forming tus! resistont wear resistant for friction heavy duty maintenance 
paom bore ol metoh werfoces poinh since 1663 
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Highlights 


THAT SMOOTH SURFACE FINISH. . . . 


.of 63 RMS can be made on investment castings requiring undercut inside 
dimensions to +0.003 in. by the “booking” process developed by the Mercast Corp. 
Frozen mercury patterns are used to build up large, intricate monolithic patterns 
with smooth, accurate surfaces inside and out. These patterns are then coated with 
a ceramic material to produce a refractory mold, after which the mercury is melted 
out, leaving a mold cavity of a heat resistant material into which the metal can be 
poured. Thus, the undercut parts are cut into each half of a die, a separator placed 
between the two, and the cavity filled with mercury. This is frozen, and the two 
halves of the mercury pattern removed. When the two halves are placed in contact 
with each other, the mercury welds together, forming a monolithic pattern. 


ARC WELDING MAGNESIUM. ... 


. . .by the consumable electrode process has been accomplished successfully in 
recent laboratory tests at the Dow Chemical Co., Midland, Michigan. Some of 
the advantages are: high welding speeds; possible use of less skilled labor (once 
the welding conditions are set, the operator cannot control the arc conditions except 
by readjustment of the controls for specific variables); and the application to large 
scale repetitious welding. ‘This process is considered less flexible than the tungsten 
arc process. To date no commercial application has been tried out. 


THE NEW METAL TECHNETIUM. ... 


which is no. 43 in the periodic chart, is an artificially-made element which 
can be produced by the neutron bombardment of molybdenum. It is also a waste 
product of nuclear fission. Dr. Daunt working with Dr. J. W. Cobble, both of the 
Ohio State Research Foundation, have found that this new element can be classified 
as a super conductor. It has a transition temperature of 11.3 K, which is the highest 
observed temperature for any element. A curious phenomenon is that an alloy 
of 50 per cent molybdenum and 50 per cent ruthenium, will come up with a 
product which very closely resembles technetium. 


SHORTS. ... 


. . The American Brass Co. has a new line of “fine-grain” phosphor bronzes in 
sheets up to 0.062 in. thick and in wire to 3/16 in. diameter; offers better fatigue 
life and increased formability Two JATO (jet assisted take off) units 
developed for the military now can be used on civilian planes; one has 1000 Ib. 
thrust, the other 250 Indicating the growth of the metal powder industry, 
more than 9-million pounds of iron powder were used in the U. S. in 1954 than 
in 1953, an increase of more than 25 per cent.......... Sylvania Electric Products, 
Inc. plans to set up a company-wide Data Processing Center for its 9 operating 
divisions, 45 plants and 12 laboratories; financial and production information will 
be sent via an electronic communications network to the Center to be handled by 
a Univac computing system \ government expansion goal for titanium 
producing facilities is shooting for a potential capacity for processing 37,500 ingot 
tons into sheets, strips, plates, wire, etc., by 1956 Applications are being 
accepted by the Oak Ridge School of Reactor Technology for its 50-week course 
for nuclear reactor engineers. Enrollments close Mar. 14th, and the course starts in 
September. Tuition: $2500 An aluminized cloth which will reflect 90 
per cent of the radiant heat striking it is being marketed by the American Optical 
Co.; The fabric is flexible and the metal will not crack off. 
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Saves 244 a square foot 

on paint costs, boosts 

production 40% with this 
Special Steel 


Here’s how one manufacturer boosted pro- 
duction and suved money—including 2! 
cents a square foot on paint cost. He 
changed over from regular cold-rolled steel 
to Armco Cold-Rolled PAINTGRIP, a cold- 
rolled sheet with a mill-applied phosphate 
coating over an electrolytic flash of zinc. 


Saves on Cleaning Costs 


Armco Cold-Rolled PAINTGRIP is shipped 
dry; cold-rolled steel was shipped oiled. 
Therefore, Cold-Rolled PAINTGRIP is much 
easier to clean in preparation for painting. 


Eliminates Primer 


Armco Cold-Rolled PAINTGRIP eliminated 
the necessity of a primer coat, formerly re- 
quired for both sides of the panel. Figuring 
paint coverage at 200 square feet a gallon, 
the primer cost 2 cents a square foot per 
side or 4 cents a square foot for both sides. 
The additional cost of Armco Cold-Rolled 
PAINTGRIP is about 1! cents a square foot 
for 20-gage material. Yet by eliminating the 
primer cost of 4 cents per square foot, there 
is a net saving of 2'% cents a square foot. 


Increased Production, Too 


The manufacturer has limited painting 
capacity. By eliminating the primer coat, 
he estimated 40 to 50 per cent greater pro- 
duction with no increase in facilities. This 
made possible a large operational saving. 


Holds and Preserves Paint 
Tests show that paint lasts several times 
longer on Armco Cold-Rolled PAINTGRIP 
than on regular cold-rolled steel. There is 
no premature flaking or peeling because 
the paint-holding surface also helps pre- 
serve paint. Armco Cold-Rolled PAINTGRIP 
is recommended for flat or drawn parts 
where long paint life is essential and where 
an extra-smooth finish is desirable. 

For complete information write for the 
booklet, “Armco Cold-Rolled PAINTGRIP.”’ 


Vance 
v 


Armco Steel Corporation 


4174 Curtis Street, Middletown, Ohio 


Export: The Armco International Corporation 
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N Turn to G.S., 
With Your Small Gear Problems 


If there was ever a place to turn to, for real help on 
Small Gearing, this is it! Because so many manu- 
facturers do this, G.S. holds the enviable position of 
"WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF 
FRACTIONAL HORSEPOWER GEARING.” Here, you too 
can expect the kind of friendly, helpful cooperation 
and engineering know-how that can prove a valuable 
asset to your business. % So, if extreme UNIFORM 
accuracy in quantities of hundreds or thousands, is an 
important consideration to you, by all means grasp 
the “Helping Hand” we offer. See for yourself exactly 
how G.S. Small Gearing, and our 38 years of special- 
ization, results in speeding production, cutting costs 
and improving product performance for our customers. 


: > 3 GET G.S. TECHNICAL DATA ^fw / 
Specialties, Inc. — — 


Gearing to uniformly fine tolerances. Folder 
contains 23 pictures of Small Gears, plant views, 


263 5 dz ST ME D || 11 AVEN | E es well as Diametral and Circular Pitch Tables. 
Ask for your copy on company stationery, please! 
CHICAGO 47, ILLINOIS 
S 
SPURS * SPIRALS * HELICALS * BEVELS * INTERNALS ES 
WORM GEARING * RACKS * THREAD GRINDING 


> 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS S es 
OF FRACTIONAL HORSEPOWER GEARING — T 


a] 
= 
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as typified * BUICK 


The distinctive beauty of the 1955 Buick front 
end bright-work bears impressive testimony to 
one of the principal reasons why ZINC is the 
most widely used die casting metal. Because 
they are ZINC, these die castings are economi- 
cally finished in a handsome, durable chromium 
plate. No other die casting metal can match 
ZINC in providing both castability and plate- 
ability at low cost. 

You have a complete choice of finishes when 
you specify ZINC die castings for 
the assembly of your products. 
Electroplating of ZINC die castings, 
especially with copper-nickel-chro- 
mium, is done on a very large scale. 
Or you may choose from a variety 
of organic coatings, such as enamels 
or lacquers, with assurance that a 
minimum of surface preparation 


will be required on the smooth as-cast parts. If 
a decorative treatment is not needed, but un- 
usual exposure conditions prevail, ZINC die 
castings can be protected inexpensively by the 
application of Cronak*—a dichromate dip. 
Our advertisments in this magazine in the 
months ahead will explain why and how ZINC 
die castings cut costs and improve the salability 
of a variety of products. Send for a copy of the 
new brochure shown here and contact any com- 
mercial die casting company regard- 
ing your particular production 
problems. 
*For full details of the Cronak process 


write to The New Jersey Zinc Company, 
160 Front Street, New York 38, N. Y. 


Send for 
your copy 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y 


» Research was done, the Alloys were, ti 
ORSE HEAD SP 
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Drives for Small or Large H.P. For example, this tiny Link-Belt Drives for High or Low Speed. High horsepowers and high 
XM, in. pitch Silent Chain is widely used by top designers for speeds are delivered with the same trouble-free efficiency 
positive, flexible fractional horsepower transmission at speeds (over 9846 ) as on less severe service. Positive tooth-to-tooth 
ranging up to 9000 rpm. action provides constant ratio for full productive capacity 


Big reasons why LIN K-BELT Silent Chain 


is specified for so many drives: 


e Lower cost—often lower in first cost, always lower in 
ultimate cost. 


@ Longer life—trouble-free performance for 20 to 30 
years is common. 

@ No dismantling machine or removing sheaves for 
repairs. 

@ Better than 98% efficiency. 

@ Maintained ratio assures full productive capacity. 

@ Slipless action assures a better product. 

@ Easy to install. 


@ Safe to employees—operates in oil-retaining casing. 


ILENT CHAIN is just part of the complete Link-Belt 
S line. You can choose from all types and sizes of cast, 
combination, forged and fabricated steel, roller or silent 
chains—with matching sprockets. No matter what your 
drive or conveying needs, you're sure of getting the right 
chain for the job. 
Get the complete Link-Belt Silent Chain story from 
Book 2425. Or send for Catalog No. 950 .. . a handy 
source for all the facts on industry's broadest chain line. CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Aus- 


tralia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World 
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How Hy-Loads can help you 


-SAVE 


Here’s a tractor transmission where the designer’s 

done a mighty fine job of cramming the whole works into 
a housing with dimensions tighter than 

McTavish’s purse strings! 


See how he did it? He used a HYATT BU-type 
Cylindrical Roller Bearing at the pilot position with 
the outer race omitted. Then on the input shaft he used a 
HYATT TS-type bearing with the inner race omitted. 
Gear-box size is held to a minimum with maximum 
bearing capacity! Hyatt makes 4 types of Hy-Loads with 
separable inner races and 2 types with separable outer races. 
And brother, they sure come in handy when you're 
cramped for space! If you haven't a HYATT General 
your Catalog No. 150 handy, better send for yours right now. 
COMPLETE LINE It'll help you find the answer to lots of pesky problems. 
— — Hyatt Bearings Division, General Motors Corporation, 
ener Sagage Harrison, New Jersey. 


WANN .......... 


STRAIGHT BARREL © TAPER ( 
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.MARVINOL / 


Fu 
JU 


“RIGID” Compound 47, 


forms and insulates BullDog’s 


new ELECTROSTRIP" 


ELECTROSTRIP is a new flexible, plastic strip containing 
two concealed electric wires. Individually-fused receptacle 
plugs can be snapped into place, instantly, anywhere along 
its length. This eliminates long, dangerous extension cords 
and multiple plugs. Installed unobtrusively around the 
walls or baseboards of a room, office, display area, shop or 
store, ELECTROSTRIP brings power conveniently to lamps, 
home appliances, office machines, small tools, and other 
small electrical units up to a total of 20 amps. 


Naugatuck supplies the MARVINOL “Rigid” (non- 
plasticized) vinyl compound which has proved ideal for 
this new product because: 

e MARVINOL resins form a tough, strong strip which can 
be bent by hand to fit wall contours and turn corners. 


e "Rigid" MARVINOL compounds are far superior to soft 
or plasticized vinyls in electrical insulating properties. 
ELECTROSTRIP is listed by Underwriters' Laboratories, Inc. 
* The built-in color and smooth, attractive surface pro- 
duced by MARVINOL resins provide a ready-made, per- 
manent finish which can be painted over if desired. 
MARVINOL resins provide compounds with extreme 
dimensional stability plus a controllable degree of flex- 
ibility. They are non-flammable and highly resistant to 
heat, oils, acids, alkalies and ozone...can be made either 
transparent or opaque. If you have in mind a new or 
improved product requiring any or all of these properties, 
be sure to consult with us about MARVINOL “Rigid” vinyls. 


*Reg. & mfd. by BullDog Electric Products Co., Detroit 


Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron « Boston ə Charlotte +e Chicago « Los Angeles e Memphis e New York « Philadelphia +» IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals + Synthetic Rubber * Plastics + Agricultural Chemicals +e Reclaimed Rubber « Latices * Cable Address: Rubexport, N. Y. 
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B. F. Goodrich RIVNUT set in wood 
gives 6 clean threads for fastening 


LLL LP | 


wy X 

AMANAN — 
EI ma J 
e YA ; X I ) 
SS b ES - 
> Ma Ae a E 


PLUG BASE SOCKET 


HEATING ELEMENT 


VULL 


Splined 
RIVNUT 


l. DOES 2 FASTENING JOBS! 
B. F. Goodrich Rivnuts fasten 
spotlight socket to reflector; 
same screws hold plug base to 
reflector. Former method 
demanded piercing, tapping, 
welding operations. 


2. ELIMINATES REINFORCING 
PLATE! In assembly of vapor- 
izers, Rivnuts do away with 
reinforcing plate, don't turn 
under torque, hold flange 
securely without bending. 
Result: less assembly time, 
fewer parts, better product. 


B.E Goodrich 


RIVNUTS 


Tbe only one-piece 
blind rivet witb tbreads 


B. F. GOODRICH RIVNUTS eliminate use of wood screws where 
their frequent removal quickly wears away the wood. Imbedded 
and upset in wood, a BFG Rivnut provides at least six clean 
threads for screw attachment. Bulge formed by upsetting with 
easy-to-use heading tools holds Rivnut fast. Splined shaft or key 
in Rivnut head provides needed torque resistance. 


One manufacturer now uses splined Rivnuts to fasten the backs 
of television sets (see application at left). Screw holes in the 
cabinet were wearing too big from removal of wood screws. 


The splined Rivnut is only one of many types of Rivnuts that 
solve tough fastening problems in wood, metal, plastic, many 
other materials. Rivnuts can be installed by one man from one 
side of the work in two seconds. They can be installed after 
enameling without marring finish. They save time, cut produc- 
tion costs, make products better. Consult a Rivnut engineer for 
help with your fastening problem. For complete information, 
write The B. F. Goodrich Company, Dept. PE-35, Akron, Ohio, 


3. ELIMINATES BRAZING! 
Rivnuts with closed end (B) are 
installed in one-tenth the time 
it took to braze nut plates on 
oil reservoir tanks. Leaking, 
warping and thread cleaning 
are eliminated (A). Spacer 
head (C) positions tank. 


4. FASTENS PLYWOOD TO 
STEEL! Easier to install than 
wood or self-tapping screws, 
Rivnuts fasten plywood walls 
to tubular steel sections in 
trailers. No wood filler needed. 


=y” PLYWOOD- 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 
construction, gives proved ap- 
plications ... Write for your 
free copy today to The B. F. 
Goodrich Company, Depart- 
ment PE-35, Akron, Ohio. 
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Quick Lever 


Saves Time — 
Speeds Work 


Evidenc® 


Everyor 


Added 


(^ MEEDI 


Where time consumed in resetting is at a pre- 
mium . . . on short machine-runs, inspection, 
military equipment and other applications . . . 
this new time-tested Quick-Reset Ratchet 
Counter is exactly the time-saving device you 
need. Just depress the easy-acting lever on the 
right side through 45° all 4 figures reset 
instantly to zeros. And a thumb-lever may be 
used on the left side also if the counter is to be 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 
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one Can Count on 


ER-ROOT 


operated manually. 

This compact, standard counter, now readily 
available from stock, is one of scores of Veeder- 
Root Counters (both standard and special) for 
manual, mechanical and electrical operation in 
every field from electronics to atomics. Just 
name what you want to count... and “The 
Name that Counts” will help you do the job. 
Write: 


Chicago 6, Ill. + New York 19, N. Y. Greenville, S. C. 
Montreal 2, Canada Dundee, Scotland 
Offices and Agents in Principal Cities 


® “The Name that Counts” 





On-Time 


Volume 


Dependability of delivery means a lot to a 
volume producer, and many a customer has 
learned that he can expect it— and get it— 
from Delco Products. He knows that what- 
ever the size of his order, Delco will deliver, 


when he wants it, where he wants it. 


And there's another kind of Delco depend- 
ability, too— the dependability that Delco 


Watch for Delco Electric Motor national advertising 
*"l'he lady who is wise \ a 


will ask to be advised 


now appearing in The Saturday Evening Post. 


if it's powered with a Delco Electric Motor," 
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Producers 
on Delco: 


Electric Motors bring to your product. guarded all the way by rigid control. That's 
Delco Electric Motors are job fitted to your why every Delco Electric Motor gives top- 


products by our engineers working with your notch, completely reliable performance. 


engineers. The motors are thoroughly tested Delco parts and service facilities are avail- 
in specific applications. Finally, they are put able the world over. 
into production . . . built to a high standard, Delco Products, Division of General Motors, 


with mechanical and electrical qualities Dayton, Ohio 


DELCO Ezt. MOTORS 


MOTOR PRODUCT OF GENERAL MOTORS 


Frovecl best by Performance S 
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Control-Motor-Drive 
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Product Engineering - 


...Simplify Service 


These Components are Designed to Work Together 
and They re Backed by Nation-Wide Service 


Cut Engineering Time and Cost. Select all com- 
ponents for your complete drive... motor, control 
and Texrope V-belt drive...from one source. All 
ratings are coordinated to make selection easier. 
Parts match up properly. 

Reduce Installation Costs. Parts fit together easily 
at assembly because they are designed and built to 
be used together ... to fit a single set of standards. 
And, of course, you have one responsibility for the 
performance of the complete drive unit . . . one reli- 
able guarantee of satisfaction. 


Get Nation-Wide Service. Allis-Chalmers contin- 


ues to serve you and your customers after your 
equipment is installed. In addition to 76 district 
offices, there are almost one hundred Certified Serv- 
ice Shops located in every industrial area in the 
country. These shops are carefully selected, inde- 
pendent shops that use only factory-approved parts 
and methods in servicing Allis-Chalmers equipment. 


For an experienced specialist to help you select 
the best drive for your installation... for coordinated 
equipment .. . call your nearby Allis-Chalmers Dis- 
trict Office, or write Allis-Chalmers, Milwaukee 1, 
Wisconsin. A-4602 


a ——————— 7] 


Send for 


à 

i 

l| Control 
" Handy Guide 
4 

1 

1 


14B7733 


to Starters 


Reduced-Voltage 


Starters Motors 


14B7215 


Handy Guide to 
Motor Selection 


Squirrel-Cage 


TEFC Motors 


Texrope 
Drives 


Handy Guide to 
Texrope Drives 


51B6052 


51B6210 2086051 


51B7225 


l ———— CTI TIT "Vll. NJ 


Texrope is an 
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(Advertisement) 


How to Control Temperature With 
Liquid Filled Bellows Systems 


EXPANSION IS TRANSMITTED THROUGH 
TUBING FROM BULB TO BELLOWS 


Fig. 1. 


the entire operating range of the system. 


Liquid filled bellows systems provide remote control of a wide 
temperature range with a single adjusting device. Bellows actuating 
movement is closely proportional to the — range throughout 

e differential required to 


Kidda 


operate these devices is directly related to the range of temperature to 


ADVANTAGES OF LIQUID FILLED 
BELLOWS CONTROLS 


For the remote control of tempera- 
ture, liquid filled bellows assemblies 
provide simple, efficient, direct-acting 
systems. Utilizing the thermal expan- 
sion of a liquid selected for the particu- 
lar application, the bellows responds 
with sufficient force and degree of 
motion to actuate switches and valves 
without the need for elaborate amplify- 
ing systems. 

They can be used for temperatures 
as low as —100 F. and as high as 700 
F. In addition, these units provide “one 
knob control” of temperature over a 
wide range. A common example is the 
ordinary domestic oven in which a 
selected temperature can be main- 
tained anywhere in the range from 150 
F. to the top limit of the oven — usually 
about 600 F. 

Since these systems operate on the 
thermal expansion of a liquid, they are 
insensitive to ambient pressure changes. 

Liquid filled bellows systems are 


Fig. 2. Representative open type and cup type 
filled bellows thermostatic assemblies. Cup type 
is preferable, being inherently stronger, easier 


highly versatile and offer many possi- 
bilities to designers seeking low cost, 
accurate, dependable temperature con- 
trols for consumer, industrial or com- 
mercial product applications. 

Long experience record. Being one 
of the most widely used thermostatic 
controls, a great deal is known of the 
inherent characteristics of liquid filled 
thermostatic assemblies. Performance 
can be accurately predicted for appli- 
cations when operating conditions are 
known. Furthermore, the design con- 
siderations are so well known that it is 
usually not difficult to design a liquid 
type thermostatic assembly to fit the 
requirements of any application for 
which this type of control is suited. 

Operating principle. (fig. 1). In its 
simplest form, the liquid filled thermo- 
static assembly consists of a bulb, 
capillary and bellows. The bulb is the 
temperature-sensing element and is 
located in the chamber whose tempera- 
ture is to be controlled. The bellows is 
the responsive element and can be 
located together with the switch or 


to mount and with bellows protected from dam- 
age by handling. 


WHEN BULB TEMPERATURE INCREASES 
LIQUID IN BULB EXPANDS 


BELLOWS EXPANDS 
CLOSING SWITCH 


be controlled. A device that provides control over a wide temperature 
range normally requires a relatively wide differential to operate it at 
ar given setting. However, proper design of switches or valves can 
make these systems quite sensitive. 


valve it will actuate at any remote 
location within a reasonable distance 
of the bulb. A capillary, a special small 
bore tubing, connects bulb and bellows. 
The entire assembly — bulb, capillary 
and cup — is completely filled with a 
liquid chosen for the particular range 
of temperature to be controlled. 

As the temperature in the chamber 
rises, the liquid in the bulb expands 
through the capillary into the cup, 
compressing the bellows and moving 
the attached rod to actuate a switch 
or valve. 


DESIGN CONSIDERATIONS 


Bellows stroke. The amount of bel- 
lows movement necessary to actuate 
the switeh or valve varies with the 
nature of the application. Design of 
bulb volume and bellows effective area 
control the movement to meet these 
requirements. A large volume bulb and 
small bellows results in a longer stroke 
and vice versa. Bellows of 15/32” or 
9/16” diameter are common sizes. 
The total stroke or travel to be ex- 


Fig. 3. Electric and qe ranges are commonly 
equipped with liquid filled bellows controls. 
Bellows movement operates electric switches 
that turn heating elements on and off. In gas 
ranges bellows operates modulating valve to 
control flow of gas. 
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the bellows will give the 
total movement over the Coefficients of Thermal Expansion 
complete range from 50 
to 140 F. The total move- Coefficient * Freezing Boiling Max. Op. 
ment should not exceed (in.3/In.J/deg F) x 103 madii. di 
the allowable travel dis- = 2 2 
cussed above. Tempera- 
tures lower than the 
operating range need not 
be considered as a factor. 
Loading springs are Trichlorobenzene - — — 
generally used with O-Toluidine 
liquid filled bellows sys- | Ethylene Glycot - - - 
tems. They make certain 
that the bellows follows 
the volume changes of 
the liquid accurately. 
Springs used for cup ———— 
type assemblies are | Giycerine-Water — — 
lighter than those re- (62:38 vol.) 
quired for equivalent 
i open type assemblies 
Hd 4. Control of — — — (see fig. 2) because the 
ra roc e 1 « "€ 2 
bellows. ——À Typical eoulleciicuns Kilns: — E E pos n beie oa Ethyl Alcohol — — — 
7 P" Carbon Tetrachloride — 


steam tables, kettles, ovens, furnaces. 
actually helps the load- | wetyt Alcohol — — — 
pected of a bellows in this type of ing spring to perform its | Chloroform — — — - 
application is approximately 25% of proper function. The 
its length.* This is the total amount of open type bellows as- 
bellows movement available over the sembly opposes the load- Methylene Chloride — + 
entire range of temperature which the ing spring and therefore, | Ethyl Ether - - — 4 — — -- 
device will encounter. a heavier loading spring 
For example: a bellows one inch long is required. Frictional 
will provide a total travel of about forces for devices utiliz- 
one-quarter inch.* Used in a tempera- ing cup type assemblies — Tc 
ture range of 500 F, bellows movement are generally lower than Sulphur Dioxide — — — | 
would be .0005” per degree. In a 100 F those for equivalent open | tsobutane — - — - | 
range, movement per degree would be type units. Methyl Chloride — — — ; 
.0025". Bulb and filing me- F12 ----- -f 247 - 250 
In computing bellows movement care dium. There are a num- — 3 
must be exercised to consider the ber of liquids with | —— - —— ee 
highest ambient temperatures encoun- properties suitable for * Values increase with temperature; for example, coefficient for 
tered during shipment, storage or use in thermostatic as- — — ee ite — — Ed 
extraordinary conditions of service. semblies intended for | jure. 450 F. 
Heat applied to a fluid in a closed service anywhere from + Special high-temperature service compounds. 
system can generate large forces and 100F to 700 F. Some 
result in damage. A unit intended to typical ones are shown 
control temperatures between 50 F and in fig. 7. In addition to the considera- loading spring than the cup type. The 
70 F for example, may experience tion of adequate volume in relation to bellows is more susceptible to damage 
temperatures as high as 140 F. Bellows the bellows so as to provide sufficient due to handling and it is more difficult 
movement must therefore be figured actuating stroke, bulb design is con- to mount this type of assembly. Cup 
for the range 50 to 70 F (Normal cerned with securing the proper heat assemblies are more rugged. They pro- 
ambient) resulting from expansion of transfer so that temperature changes tect the bellows and apply the pressure 
the liquid in the bulb. In addition, the in the controlled chamber will be to its outside surface. The bellows 
entire volume of liquid in the bulb, quickly reflected in bellows movement. operates in compression — for which it 
bellows and capillary will expand be- Both filling medium and bulb design is best suited, resulting in longer life. 
tween 70 and 140 F. are critical elements and should be Clifford will send you additional data. 
..Coeff. of Expansion [Bulb Volume chosen only after consultation with If you have an immediate problem, send 
X (70 — 50) + (Bulb + Bellows + Clifford engineers. a sketch showing controlling conditions. 
Capillary volumes) X (140 — 70)] Responsiveness of liquid filled bellows We will recommend a suitable control. 
gives total liquid expansion. This ex- assemblies is very good and they can Clifford Manufacturing Company, 122 Grove 
pansion divided by the effective area of be used in systems requiring rapid Street, Waltham 54, Mass. Division of Standard 
——————————————— mpeme, The only heat required to — oie. Mn DEM I 
* For accurate information, refer to bellou change the temperature of the bulb is 
table of characteristics obtainable upon request. that required by the specific heat of 
1 the bulb material and its enclosed Long bulb for 
liquid. Much depends upon the specific maximum heat 
conditions of the application. In rapidly transfer 
moving air, for example, time con- 
stants as low as 10 seconds are prac- 
tical. When the bulb is immersed in a 
liquid the device may operate up to 
five times as fast. D 
The open type thermostatic assembly = 
is used for some applications where H 
cup type (fig. 1) may not fit. Oper- 
ating principle is the same except that ; 
the bellows itself is filled with liquid Diflioreatin! 
nconmoutof) no and expands with rise in temperature aaa 
«m EL mt to actuate the switch or valve rather > adjustment of 
m. than being compressed as in cup type. temperature 
Open assemblies require a heavier range 


O-Dichlorobenzene — ~ 
Chlorotoluene - — — 


Trichloroethylene . — 


Ethy! Chloride — — — 








Fig. 6. Representative filling mediums for liquid type assemblies. 


uy 7 
ANZ 


tion shows a Leslie Temperature Regulator used ated 5 

in cooling service. The rugged thermostatic ele- mares 0000009 ries Fi 7. Open type liquid filled control with 
ment has an adjustable temperature range up adi justing mechanism. Similar mechanisms can 
to 350 F. be provided for cup type. 7.4.81 


Fig. 5. Steam regulators are typical applications 
for liquid filled bellows assemblies. Cross sec- 
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.. "These presses r | n 


Cutting knife enters the slot visible in these knife assemblies. Springs maintain pressure on the paper during cut. 


— o 
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a te Here is a giant multicolor magazine press in action; 
Paper is cut 640 times per minute. 
Press speed: 1200 feet per minute. 


feed springs that cun take it^ 


— — 


says Goss Printing Press Company, world's largest manvfacturer 
of newspaper, magazine and rotogravure presses 


@ 74% of the world’s daily newspapers are printed 
on Goss equipment. Some of the presses are nearly 
a city block long—giant, roaring machines that 
gobble up newsprint at the rate of 1200 to 2000 
feet per minute. Many of the largest magazines 
also are printed on Goss presses, which run up to 
1200 feet per minute. 

At one end of the press is the cutting cylinder, 
where the paper is cut “‘on the run.” 640 times a 
minute, the sharp steel knife snaps in and out be- 
tween two spring loaded fibre “‘cushions” that hold 
the paper against the cutting cylinder. When the 
knife retracts, the springs push the cushions back 


out of the way. 

According to Mr. William Zimmer, Asst. Chief 
Engineer, “Inferior springs would fail, jam the cut- 
ting cylinders, wedge the folding mechanism, and 
cause severe damage. I don’t think that a spring 
could have a tougher job; but we’ve been using 
American Quality Springs for 20 years with excel- 
lent results." 

American Quality Springs are available in any 
size, any quantity, any steel, style or finish— 
including flat wire and special shapes. Just get in 
touch with,your American Steel & Wire repre- 
sentative. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


* TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS Rmerican Quality Springs 
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WHICH WOULD YOU CHOOSE 


Manufacturing data and costs -ALUMINUM 


MACHINE: Browne & Sharpe, Model OG (Chain 
drive) 


OPERATING DATA: (this job) 


Turning: 
Spindle Speed . . 4230 rpm (forward) 
Surface Feet . .  450per minute 
Threading: 
Spindle Speed . . 855 rpm (forward) 
Surface Feet . . 85 per minute 


OPERATIONS: Index-die on-index-feed stock-in- 
dex-center-index-drill-index-drill, 
form and c Ff. 


CYCLE TIME: 7.5 seconds 
PARTS PER HOUR: 480 (max) 
EFFICIENCY: 79% 


STOCK: 3$" hex, 2011-T3 (11S-T3) aluminum 
Weight perfoot . . . . . .148pounds 
Weight per 1,000 pcs. . . . 10.66 pounds 
Cost per pound (103 Ibs.) . . . . $788 


TOOLING COST: $20.00 
NUM... $1489 
LABOR. . 13.40 
MATERIAL . 8.40 


$23.40 per 1,000 
in lots of 10,000 


Manufacturing data and costs—BRASS 


MACHINE: Browne & Sharpe, Model OG (Chain 
drive) 


OPERATING DATA: (this job) 


Turning: 
Spindle Speed . . 4230 rpm (forward) 
Surface Feet . . 450 per minute 


Threading: 
Spindle Speed . . 855 rpm (forward) 
Surface Feet . . 85 per minute 


OPERATIONS: Index-die on-index-feed stock-in- 
dex-center-index-drill-index-drill, 
form and cut off. 


CYCLE TIME: 7.5 seconds 
PARTS PER HOUR: 480 (max) 
EFFICIENCY: 79% 


STOCK: 34” hex, free machining yellow brass 
Weight perfoot . . . . . .45pounds 
Weight per 1,000 pcs. . . . 32.4 pounds 
Cost per pound (324 lbs) . . . . $.502 


TOOLING COST: $20.00 


STUP. . $ 1.00 
COST OF NOZZLE PER 1,000 IN LOTS OF 10,000 LABOR . . 13.40 


IN BRASS. . . . $3126 MATERIAL . 16.26 
IN ALUMINUM . . 23.40 
31.26 per 1 
SAVINGS PER 1,000 . . . . $ 7.86 $ per 1,000 


in lots of 10,000 
OVER 24.9% SAVED ON THIS ONE PART! 
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TO S AV F M 0 N FY ? (and also improve quality) 


On THE opposite page is more proof that you can save 
thousands of dollars a year on screw machine parts by 
specifying aluminum instead of steel or brass. And you 
can get better parts at the same time. Here’s why: 


e Your screw machine parts supplier gets up to three 
times more feet of stock from a pound of lightweight 
aluminum than he gets from a pound of brass or steel. 
Three times as many parts! 


* Your supplier makes other savings that can often be 
passed on to you. Aluminum may permit him to re- 
duce machine time and extend tool life. It gives him 
a ready market for recovered scrap. And aluminum 
often eliminates the need for expensive plating—a 
major economy that greatly reduces the price of the 
finished part. 


e Better parts can result with aluminum because it 
gives you a unique combination of advantages, in- 
cluding light weight combined with strength, attrac- 
tive finish, high resistance to corrosion, excellent 
conductivity of heat and electricity, heat and light 
reflectivity. 


If you would like more information, contact the Kaiser 
Aluminum sales office listed in your telephone directory. 
Kaiser Aluminum & Chemical Sales, Inc. General Sales 
Office, Palmolive Bldg., Chicago 11, Ill.; Executive 
Office, Kaiser Bldg., Oakland 12, California. 


On your future screw machine parts bids, always ask for the price in aluminum. 
The savings wil be big, and the quality will probably be better! 


Kaiser Aluminum 


setting the pace—in growth, quality and service 


More and more screw machine parts suppliers find aluminum EASY to machine. 


Screw machine operators all over the country 
are working aluminum on any existing screw 
machine at both high and low speeds. 


Only a few easy changes are required to work 
aluminum instead of brass. For example, dif- 
ferent tool angles are necessary. On long runs, 
carbide-tipped tools should be used. Simple tool 
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re-designs provide the rakes, clearances and 
chip-breakers that are best for aluminum. 


And to help screw machine shops machine 
aluminum most effectively, Kaiser Aluminum 
engineers are available to recommend angles 
proved best by operators experienced in alu- 
minum. 





VARD--- FIRST IN MECHANICAL ACTUATION 


ly This complete Boeing B-52 
Stabilizer Trim Actuator 
| incorporates a 2.87” P. D. 
Vard ball nut and screw 
which is made from 9315 k 


steel carburized to Rc 58 [ qui —— s 
- ° . A T Pe 
and utilizes multiple cir- ay hy 


cuits of alternate spacer Vu e 
and load balls. The unit | 
also contains 3 gear drives, "eri 
2 hydraulic motors, 2 Acme 

screws and electric and 

hydraulic actuators. 


f 
I 


= 


TTD. 


A I Le "us 


"1 D 


IN HANDLING YOUR SPECIFIC PROBLEM... 


Vard engineers will analyze 
your ball screw require- 
ments to determine the 
advisability of single or 
It is possible tbat one or more multiple ball circuits. 
of the many types of ball Either of these options 
screws now im production may require all load balls 
at Vard can satisfy your or alternate spacer balls. 
immediate needs. You may be sure that the 
Our model shop is also in a combination indicated by 
position to deliver custom our analysis will best meet 
units promptly. your needs and will be pro- 
duced by the finest facilities 
available. 


"m 


j 
zj 
e 
w 
* 
P 
Lg 
= 
= 
a 
Ld 
= 
3 
> 


ee be ber 11 F oen "ov ^ Resident Sales Engineers: 
* A .L.JII IIITIIIIIL e 
enuLZTE 4€ À ĮNew York City 


- Pa ii Pr s "UV9 999 Dayton, Ohio 


VARD 


2981 East Colorado Street 
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HARDENED and GROUND 


DOUBLE ENVELOPING WORMS 
and Worm Gears 


The Vard-designed worm grinder now makes 
it possible to produce steel double enveloping 
worms which are ground after carburizing 
with a contour that cannot be matched by any 
other method. Carburizing the rough blank 
also produces a surface hardness of over 60 
Rockwell C scale with a depth of .025 to .035 
of an inch on the finished worm. The finish 
maintained is 16 microinches RMS or better. 
The carburized steel worm also offers high 
resistance to fatigue failures due to the 
pre-stressed surface. 


INTERCHANGEABILITY 
The teeth of the worm gear are cut by a hob 
which is ground using the same machine setup 
as that used to produce the worm. This method 
results in interchangeable parts rather than the 
lapped, matched sets produced in other types 
of manufacture. 
HIGH EFFICIENCY 
The accuracy attained by the exclusive Vard 
process provides a combination of true geom- 
etry and surface hardness that assures higher 
efficiency for longer periods of time than com- 
parable gear sets fabricated by other methods. 
ACCURACY AND CONTROL 
Backlash may be controlled to within .0005 of 
an inch or less, if necessary, which makes Vard 
worm and gear sets ideal for instrument and 
control drives. 
CUSTOM DESIGN 
At present Vard is equipped to manufacture 
worm and gear sets in any quantity in a range 
of center distances from 1 to 8 inches. 


SERVO OR MINIATURE 
CONTROL COMPONENTS 


For further information, write for Engineering 


Data Booklet No. 1002. 


Vard, Inc. 2981 East Colorado Street 
Pasadena 8, California 


FIRST in custom gearing 


YARD 
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KEEPING 
MOTORS 
ON THE 


KLIXON Protectors 
Prevent Motor Burnouts 


Built-in as an inherent part of the motor, a Klixon Protector assures safe, 
positive protection against overheating and burning out. 

All you have to do to get this worthwhile protection is to specify that the 
motor manufacturer or supplier includes built-in Klixon Protectors. The 
additional cost is low and pays dividends over and over by eliminating burn- 
outs, expensive repairs and replacements. And because Klixon Protectors are 
built-in by the manufacturer, they are matched to the thermal characteristics of 
the motor, assuring positive protection. Specify and insist that the motors 
you buy include Klixon Protectors. 


HERE'S HOW IT OPERATES 
i 
—— — 
Mounted in the dome where — ti — 
it can follow every temper- 
ature change, the Klixon 
Protector eliminates motor 
burnouts in the hermetic 


compressor, assuring de- CLICK ... IT'S OFF! CLICK... IT'S ON! 


pendable refrigeration. 
When temperature within the When the motor cools to a 
motor reaches danger point, safe operating temperature, the 
the KLIXON Protector snaps Klixon Protector snaps the 
the power “OFF” preventing power “on” automatically if the 
burnouts. automatic reset is specified... or 


when the reset button is pushed 
K GS * ON o when manual type is specified. 
LIX IXO 
TRADE mam NC 7 UMOn 


Mes — METALS & CONTROLS CORPORATION — ^jomatic 
SPENCER THERMOSTAT DIVISION 
903 FOREST STREET, ATTLEBORO, MASS. 
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(atta Foot 


COMPOSITE CONTACTS 


COMPOSITE STOCK 


Composite Contact Material 
that meets your requirements 


Composite Contact Assemblies 


that cut your costs! 


There are many advantages for using General 
Plate composite contact materials, processes and 
facilities. Among the more important are better 
performance, longer operating life and lower fab- 
ricating costs. 


But that's not all — here at General Plate you 
have a single source that can supply your contact 
requirements be it composite raw stock, contacts 
or complete assemblies. General Plate stock and 
contacts are available in a wide range of alloys 
designed to meet your specific requirements. 

General Plate Composite Contact Materials 


make it possible to manufacture complete contact 
assemblies to close tolerances by single blanking 


Product Engineering — March, 1955 


FABRICATED ASSEMBLIES 


and forming operations. Compare 
this to other methods whereby the 
contacts and supporting members 
are fabricated separately and then 
assembled by brazing, welding or 
staking methods. 


By letting General Plate fabricate 

your complete contact assemblies, 

you will save money, time and trouble... need- 

less equipment cost and problems of scrap dis- 

posal are eliminated . .. contacts and/or contact 

assemblies made to your exact specifications are 
shipped to you ready for installation. 


Write for complete information and Catalog 
PR700. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
13 FOREST STREET, ATTLEBORO, MASS. 








File: Simmons LINK-LOCK 






















When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn't use 
springs, yet works with fingertip pressure through 
a unique mechanical arrangement: the vertical | 


sliding latch is moved in and out of locking posi- 





tion by a disc rotated with a wing nut. The fastener 


a" 
— ES -—— 


is immune to low temperatures, is easy to operate 
even with arctic mittens, furnishes up to 450-Ib. 


pull-down pressure. Open or closed, it lies flat 





against the side of the case it fastens. 


LINK-LOCK may be the answer to your fastening problem. If your design N N 
involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 

pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 

details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 

DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 

be glad to work with you on your fastening problems. 


SIMMONS FASTENER CORPORATION, 1751 No. Broadway, Albany 1, New York 


JUST OUT' NEW 36-PAGE CATALOG WITH APPLICATIONS SEND FOR IT! 


^ 4 
S | Y) Y) C3 N S QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 
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10 Different Parts of “Zytel” 


PROPERTY AND APPLICATION DATA, ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 


E 


“ALATHON,” “TEFLON,” “LUCITE.” 





NEWS 


Nylon Resin 


Reduce Production Costs of Movie Projector 





The design of this Brownie Movie Projector utilizes ten different parts of Du Pont “Zytel” 
nylon resin. “Zytel” has excellent wearing characteristics, provides quiet operation and 
production economies. (Projector produced in the Camera Works plant of the Eastman 
Kodak Company, Rochester, New York.) 





Sprocket Guard— Fits 
around the combination 
feed and take-up 
sprocket. Its function is 
to guide and hold the 
film on the sprocket. 





Retainer (for bell bear- 
ings)—Annular piece 
with internal notches for 
spacing ball bearings on 
the cam hub. 


Sleeve Bearings— I hese 
flanged sleeve bearings 
support the upper and 
lower reel spindles in the 
side frames, using five 
per projector. 


Liner (for Cam Follow- 
er Spring)—A piece of 
flat stock inserted be- 
tween the cam and the 
follower spring. Keeps 
wear and noise at a mini- 
mum 





Pulleys—Grooved pul- 
leys for spring belts which 
drive take-up and rewind 
spindles. Two are used 
on each projector. 


97 ytel" 








Reel Spindles—These 
are stepped cylindrical 
parts molded to receive 
g-loaded ball de- 
tent. They hold the sup- 
ply and take-up reels. 


a sprin 


Cam 
Knob 
of “Zytel” nylon resin 
with a cam that operates 
the pulldown claw 


and Threading 
Grooved knob 


is the new trade-mark 





Pinion—A spur gear on 
the shutter shaft. The 
pinion meshes with large 
aluminum gear to trans 
nit power to the sprock- 


et shaft of the projector 


Framing Knob—This 
rapidly injection molded 
grooved knob with an 
eccentric hub is used to 
adjust the claw pivot to 
frame the picture. 





Longer wear, quieter 
operation with gears 
and cams of “Zytel” 


TEN different parts of Du Pont “Zytel” 
nylon resin are used in Eastman Kodak 
Company's 8mm Brownie Movie Pro- 
jector. These parts were incorporated in 
the projector's original design to take 
advantage of the unique combination of 
properties which “Zytel” offers. 

Production costs have been reduced 
by molding in “Zytel” a single part 
which replaces an assembly of machined 
metal parts. Generally speaking, parts of 
"Zytel" nylon are specified where metals 
had been used for equivalent parts in 
other projectors. 


Less Wear, Less Noise 


Gears and cams molded of “Zytel” 
improve the wearing characteristics of 
these parts. This engineering material is 
also resilient—damps noise so the pro- 
operates quietly. Certain 
moving parts of “Zytel”, when oiled, re- 
tain this lubrication almost indefinitely 
Total weight of the projector has been 
cut by using lightweight “Zytel” nylon 
resin. 

Evaluate Du Pont “Zytel” nylon resin 
in terms of your own product-design 
problems. How can “Zytel” help you? 
By reducing wear of moving parts. By 
preventing a lubrication problem. 
“Zytel” will make your product lighter, 
quieter in operation, and more economi- 
cal to produce. 

We will be glad to send you informa- 
tion about *Zytel"—property data, ap- 
plications, molding techniques. Simply 
fill out the coupon on the back of this 
page and mail it today. 


jector more 





Handle 


for Du Pont nylon resin. 


Above is pictured the grooved carrying handle with “T” ends 
which anchor in slots in this movie projector. Du Pont “Zytel” nylon 
resin can be rapidly and economically fabricated into tough and long- 
lasting parts such as this handle. Projector manufactured by the Eastman 
Kodak Company of Rochester, New York. 





KOU PONT 


ee ad 


Clipped on the golfer's belt over his hip, this 
new *"Putt-Pak" of Du Pont “Alathon” 
polyethylene resin makes a handy outside 
pocket for golf balls. Du Pont *Alathon" is 
used for this novelty item because it's flexi- 
ble—yet retains enough stiffness to do the 
job and give long service. Another advan- 
tage: the rapid, economical fabricating tech- 
niques possible with **Alathon". (Manufac- 
tured by Plastic Enterprises Company, 
Cleveland, Ohio. Molder is R & K Tool and 
Die Company, Cleveland, Ohio.) 


Investigate Du Pont 


PROPERTY AND APPLICATION DATA QN THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


These closed-type vessels, used for heavy 
liquids and solids, are made of Du Pont 
"Alathon" polyethlyene resin. They are of 
rigid construction, have heavy wall section, 
are durable, and resist most common cor- 
rosives. The bottles and jars have a I-quart, 
2-quart, l-gallon, 315-gallon and $5-gallon 
capacity; the safety jugs hold 144 and 314 
gallons and will support 20 and 50 pounds of 
contents, respectively. (Agilene bottles, jars, 
and safety jugs are manufactured by Ameri- 
can Agile Corporation, Bedford, Ohio.) 


engineering materials 


in your product development programs 


One of the family of these versatile en- 
gineering materials is often a key fac- 
tor in product improvement or new 
design. 

The wide range of properties available 


with “Alathon’’* polyethylene resin, ““Lu- 
cite’’* acrylic resin, ““Teflon’’* tetrafluo- 
roethylene resin, and *'Zytel"? nylon 
resin are helping solve industrial design 
problems. 





1955 


Lifeboat radio uses corro- 
sion-resistant Du Pont 
TEFLON” for antenna post 


Now *'Teflon" finds a new use as the 
antenna post on a two-way portable 
lifeboat radio. This radio has a housing 
of anodized aluminum and is buoyed up 
by encased air when in water. 
Conventional insulating materials 
tested for this antenna post failed for 
one reason or another. Some would chip 
and crack under the rough service this 
radio receives. Other materials deterio- 
rated from salt spray. Only “Teflon” had 
the dielectric properties, strength, and 
corrosion-resistance to do the job. 


This lifeboat radio uses an antenna post of 
Du Pont “Teflon” tetrafluoroethylene resin 
(circled) which resists salt-water corrosion 
and has strength enough to take rough 
handling without cracking. 


NEED MORE INFORMATION? Clip the coupon for additional data on the 
properties and applications of these Du Pont engineering materials. 


E. I. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 
Room 103, Du Pont Building, Wilmington 98, Delaware. 


Please send me more information on the Du Pont engineering materials 
checked: [] “Zytel”; [] “Alathon”; [] “Teflon”; [] “Lucite”. I am in- 


terested in evaluating these materials for: 


NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


POSITION 


STATE 


*"Alathon", "Lucite", "Teflon" are registered trade-marks of E. I, du Pont de Nemours & Co. (Inc.) 


|" Zytel" is the new trade-mork for Du Pont nylon resin. 


Close-up of antenna post of “Teflon”. Of all 
the insulating materials tested, only “Teflon” 
was satisfactory for this heavy-duty applica- 
tion. (Radio manufactured by Marine Di- 
vision, Mackay Radio & Telegraph Com- 
pany, New York City. Insulator of “Teflon” 
made by Tri-point Manufacturing & De- 
veloping Company, Brooklyn, New York.) 





Before the blast —Welded Monel cylin- 
der for Moore fan hub is lowered into 
heavily reinforced *dynamite die." It 
will be filled with water, and a dyna- 
mite stick suspended at water level. 


Formed Monel fan hub — When the 
“dynamite die” blows its top, the Monel 
cylinder is neatly forced into the con- 
tours of the die in a single operation. 
Crack-free, it comes out like this. 


Monel fan assembled — Mr. Robert D. 
Moore, President of The Moore Com- 
pany, points out long life features of 
fan made entirely from light-weight 
Monel sheet. Monel’s strength and ease 
of fabrication eliminate heavy cast parts. 
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Monel Fan Hub 


You usually think of dynamiting as a 
fast way to change the landscape. 

But put dynamite in a well-reinforced 
die and you have a fast, economical 
way to shape metal...if the metal can 
take it! 


That was the idea The Moore Com- 
pany in Marceline, Mo., came up with 
to solve a design problem. 

They wanted to offer customers big 
industrial fans especially designed for 
severely corrosive atmospheres. 
Monel’s excellent corrosion resistance 
made it just the metal they needed to 
build such units. The question was, 
how could they fabricate fan parts 
from Monel sheet most economically, 
especially the big fan hubs. 

Dynamiting was the ingenious an- 
swer for forming a welded Monel cyl- 
inder into a barrel-shaped fan hub. 
And dynamiting was the answer only 
because Monel has the strength and 


AN 
INCO, Nickel Alloys 


TRADE MARK 


ductility to take it! The welds have, 


too. 


With this simple shaping method, 
and other time and metal-saving fabri- 
cation methods, The Moore Company 
can now offer their customers corro- 
sion-resisting all-Monel fans. Offer 
them at a price only slightly higher 
than Jans made oj ordinary metals. 


When you need metals to 
meet destructive conditions 


. . think of Monel and the other easily 
fabricated Inco Nickel Alloys. Send 
for Standard Alloys for Special Prob- 
lems. In this booklet you'll see actual 
examples of the wide range of practi- 
cal applications for Inco Nickel Al- 
loys. You'll find answers to many dif- 
ficult metal problems. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


MONEL® © “R”® MONEL * “K”® MONEL 
“KR’® MONEL * “S”“® MONEL * INCONEL® 
INCONEL "X^ * INCONEL"W"'* * INCOLOY 9 
NIMONIC® Alloys * NICKEL * LOW CARBON 
NICKEL * DURANICKEL® 
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improved 


fiber gasket 


solves problem of electrolytic corrosion 


Moisture attracted from the air was causing corro- 
sion of the aluminum float bowl and zinc float bow] 
cover on a carburetor for small engines. The manu- 
facturer traced the cause to hygroscopic action in 
the binder of the float bowl cover gasket. Moisture 
attracted by this fiber gasket material set up elec- 
trolytic action between the adjacent dissimilar 
metals, Corrosion attacked new carburetors in stor- 
age as well as those actually in use. 

Corrosion stopped when the gasket specification 
was changed to Armstrong CN-705 Accopac®. The 
binder of this fiber material contained no hygroscopic 
agents to foster the damaging electrolysis. 

This is only one of the many unusual sealing prob- 
lems easily solved with Armstrong Accopac, Each 
of the materials in the Accopac family is a unique 
composition of cellulose fiber, cork, and a special, 


non-extractable, latex binder. They are all com- 
pressible, crush resistant, and will not shrink or dry 
out, even in alternately wet and dry applications. Be 
sure to test Accopac whenever you need extra de- 
pendability in a low-cost gasket material. 


FREE 24-PAGE GASKET MANUAL— 
Look for “Armstrong Gasket Ma- 
terials” in Sweet’s product design 
file... or write for your personal 
copy. It contains more about Acco- 
pac as well as facts about Arm- 
strong synthetic rubber, cork com- 
position, and cork-and-rubber. 
Write to Armstrong Cork Com- 
pany, Industrial Division, 7003 
Irvin Street, Lancaster, Penna. 
And be sure to specify Armstrong 
Gasket Materials when you order 
from your gasket fabricator. 


(Armstrong Accopac 


. +. used wherever performance counts 
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Automatic Process 
Control ? 


" 


LIQUID LEVEL 


4 s | 
AS : |w 


TEMPERATURE | PRESSURE ; FLOW 


a 
- ++ AND MANY OTHER PROCESSES 
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It's as simple as 1-2-3 with 


REEVES 


AUTO-PNEUMATIC CONTROL 


EQUALS AUTOMATIC PROCESS 


INSTRUMENT CONTROLS 


Pneumatic instrument controls have been de- 
veloped by many specialists in the Instrument 
industry . . . instruments that measure changes in 
hundreds of various processes, such os heat, 
differential heights, etc. These instrument controls 
translate the measured change into representa- 
tive air pressure which is passed along to the 
REEVES Auto-Pneumatic Control. Control manvu- 
foctvrers have established a standard range of 
3 te 15 p.s.i. air signal to send out, each fraction 
of a p.s.i. representing a measured change in the 
process. 


Send today for these two REEVES 


Bulletins on Automatic Process Control 


AUTOMATIC PRODUCTION CONTROL 


AUTO-PNEUMATIC CONTROL 


REEVES PULLEY COMPANY * 
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AUTO-PNEUMATIC CONTROL 


The control is simply a valve positioner and a 
pneumatic piston that is connected to the speed 
shifting mechanism of the Vari-Speed Motodrive. 
Any change in the position of the piston avto- 
matically changes the output speed of the Moto- 
drive. The position of the piston is determined by 
a "Linear" valve positioner which is operated 
from the 3 to 15 p.s.i. signal which is sent from the 
instrument control. Each minute change in instru- 
ment air pressure is transmitted to the positioner 
and actuctes a definite increment of RPM change 
on the Motodrive output speeds. 


K14-G537 
K14-M542 


CONTROL 


REEVES VARI-SPEED MOTODRIVE 


The Auto-Pneumatic Control may be applied to 
the fractional and integral HP REEVES Moto- 
drives, REEVES Motodrives are available in both 
vertical and horizontal design to meet the most 
exacting space limitations . . . are constructed to 
stand the most rugged service, yet ore highly 
accurate and sensitive for modern automatic 
speed control. For further details on REEVES 
Motodrives, request the complete Motodrive 
catalog or consult your nearest REEVES repre- 
sentative. 


SPEED e CONTROL 


INDIANA 


COLUMBUS, 














Special shapes of Carpenter Stainless Tubing 
|. effer many advantages for improving prod- 
 uct efficiency and appearance, reducing your 


tooling and production costs. 
RM 
SS 
Lj 
em 
2 — 






Pon) 


You can specify 
Carpenter Stainless 
Tubing for any equip- ` 
ment parts with confidence 
of getting the uniform qual- 
ities essential for time-saving 
fabrication and long, depend- 
able service, 





All parts of this blower unit are made of Carpenter 
Stainless No. 20 for super corrosion resistance to 
severe vapor conditions in a chemical plont. This 
super olloy gives greater freedom from corrosion 
troubles in equipment subjected to sulphuric acid 
and many ofher strong corrodents. 


Design for Better Products and Parts 


arpenter Stainless Tubing! 





Hollow structural parts and functional components 
made of Carpenter Stainless Tubing give your products 
“plus” qualities that pay off for you and your customers 
in better performance, trouble-free fabrication, lower 
maintenance costs, and extended service life. You get 
more than corrosion resistance when you specify 
"Carpenter'"—all of the inherent advantages of stainless 
plus the consistent uniformity of analysis, tolerances, 
working properties, surfaces, and dimensional accuracy 
that fulfill your requirements to your best advantage. 

Consult your nearest Carpenter representative for 
time-saving assistance in matching stainless tubing to 
your new designs . . . getting the tubing you need when 
you need it from our nation-wide distributors' stocks, 
or direct from our mill. Would you like these free design 


20 
38 


helps now? —Condensed Technical Data Bulletin, 
Carpenter Stainless No. 20 Bulletin, Heat Exchanger 
Slide Chart, Bending & Coiling Slide Chart. 


The Carpenter Steel Company, Alloy Tube Division, Union, N. J. 


The Carpenter Stee! Co., Port Waisbington, N. Y.—" CARSTEELCO 


Export. Dept 
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Stainless Tubing & Pipe 
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A SIMPLE CONCEPT IN 
LUBRICATION. 


that protects any machine... any bearing surface! 


OIL- 


This Oil-Mist 
lubricator atomizes 
oil into minute 
particles which are 
carried in the air 
stream through 
tubing to bearings. 
Compressed air 
how it enters through the 
works! air regulator (1) and 
air gauge (2). As 

the air passes the Three types of bearing fittings 


here's 


venturi (3) it draws oil from the reservoir (4). Oil flow 
is set by knob (5). The oil-air mixture is thrust against 
baffle (6), and only the tiniest, lighter-than-air particles 
are blown through the outlet (7) and through the deliv- 


ery line to bearings. E X 


F * N 
TO = * EL " 
J AC 


d d 


Complete range of models and multiple unit models — 
Capacities 12 oz. to one gallon to fit any application! 


Alemite Oil-Mist offers these lubrication advantages > 
Automatic lubrication * Continuous lubrication FREE eee write today / 
Eliminates guesswork * Greater safety * Cuts oil consumption up to 9096 tee eoupen below fer your feo copy of the Oli-Miah 


Extends bearing life + Stops oil drippage * Saves man-power catalog and data book! 


Red f lubri imi a ime” 
educes number of lubricants needed + Eliminates ‘‘Down-time Alemite, Dept. 1-35, 1850 Diversey Parkway, Chicago 14, Illinois 


ALEMITE DILM IST I: 


LUBRICATION PAGS 


City 
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: 
T serve you with the finest in alun I 

Revere has moved into large scale operation 

most modern equipment. Rev 

kind of quality and service that comes from more than 
153 years' experience in producing non-ferr metals 


If we are supplying you nov 1 will 


Revere knows its A-B-C's A" for 
B” for Brass, `€ for Copper 


not yet a user of Revere metals, we will 


welcome the chance to show you what the Revere 


A-B-C's and the Revere Technical Advisory Service 
can mean to a manufacturer today. Why not call 
Revere now? Revere Copper and Brass Incorporated, 
Founded by Paul Revere in 1801. Executive Offices 


Avenue, New York 17, N. Y 





a family of 
door fasteners PES : 
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LARGE MED. SMALL 


Get the complete story of Southco Pawl 
Fastener advantages. Write today for your 
copy of the Southco Fastener Handbook. 


Southco Division, South Chester Corporation, 
236 Industrial Highway, Lester, Pa. 


© 1954 


SOUT 


PAWL - SCREW AND SPRING - 
DRIVE RIVETS - ANCHOR NUTS - 
ENGINEERED SPECIALTIES 


OFFICES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SP ECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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MOLDED 

NEOPRENE 
SEAL 

ASSEMBLY 


| CONE POINT 


* SET SCREW 
z F 


4 SLOTS 
DISK WITH 
4 SPLINES 


Courtesy: Pioneer Pump Div., Detroit Harvester Co., Detroit 28, Mich. 


Pump seal of DU PONT NEOPRENE 


resists chemicals, oil and permanent distortion 


Key part in this centrifugal pump is a molded 
““bellows’’-type seal of neoprene, Du Pont’s chem- 
ical rubber. No packing gland is needed with this 
resilient seal. Frictional power losses inherent in a 
packing gland are eliminated, and wear on the 
pump shaft is minimized. Result: a simpler design, 
longer pump service life. 

Thanks to neoprene’s lasting resilience under 
difficult service conditions, the seal functions per- 
fectly at outlet pressures up to 50 psi. . . never 
needs adjustments; rarely needs replacement. And 
neoprene’s resistance to oil, solvents and chemicals 
means long service life in a wide variety of indus- 
trial pumping operations. 

A carbon disk takes the limited wear that occurs 
in operation. Four splines in the disk fit into slots 
in the impeller hub, causing the rest of the seal 
assembly to rotate with the shaft. Two expanding 


NEOPRENE 


The rubber made by Du Pont since 1932 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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coil springs press the neoprene bellows against the 
disk on one side and the machined surface of the 
impeller on the other, providing a positive seal. 
This neoprene seal is another example of the 
hundreds of applications where neoprene provides 
the ideal material for a successful design. If a re- 
silient material is indicated in your design, it will 
pay you to investigate the possibilities of neoprene. 


Remember, of all resilient materials, only neoprene 
has balanced resistance to: 


* Oils, solvents, most * Low-temperature 


chemicals stiffening 
* Sunlight and 
weathering 


* Oxidation 


* Permanent distortion 

* Air and gas diffusion 

* Abrasion, cutting, 
chipping 


READ “THE LANGUAGE OF RUBBER” A series 
of technical articles now a pearing in each issue of 
the free NEOPRENE NOTEBOOK. Mail this cou- 
.. add your name to the mailing list today! 

E. I. du Pont de Nemours & Co. (Inc.) 

Rubber Chemicals Division PE-3, 

Wilmington 98, Delaware. 


pon 


Name Position 
Firm 
Address 


City, 





her e ‘|| complete 


dide quo 


ALSO MAKERS OF 


MIRRO 


The Finest Aluminum 
Cooking Utensils 


Four Large Fabricating Plants and Rolling Mill 
1,600,000 sq. ft. present floor space. Additional facilities under construction. 


Spacious Aluminum Rolling Mill Complets — Facilities 
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Wide Range of Stamping Presses 


€ Have you been wondering about your alumi- 
num component problem? You may not have 
realized that you already have a complete 
aluminum component production line, in- 
stalled, equipped, staffed, and seasoned in your 
kind of work, located right in Manitowoc, Wis. 


More than half a century of working with 
aluminum qualifies us to “‘join your organiza- 
tion" for the mutual solution of your indi- 
vidual problems, then to feed a flow of parts 
into your assembly line that will be as accu- 
rately made and dependably timed as any 
other division of your present operation. 


A letter, wire, or phone call will bring a 
trained consultant to your plant, to discuss 
your specific requirements, whether they be 
research and development, production and 
delivery, or all four of these. Let's have that 
talk soon, so that we can dovetail our schedules 
into your own and fit your *'new department" 
smoothly and efficiently into your present 
organization. 


CONTRACT DIVISION 


ALUMINUM GOODS MANUFACTURING CO, 


MANITOWOC, WISCONSIN 
Fifth Avenue Bldg., New York 10 e Merchandise Mart, Chicago 54 


Welding—Gas and Electric 


3 
— m. 


DANGER 
KEEP AWAY P 
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Metallurgical Chemical Laboratory 
Laboratory 


Engineering 
Designing Staff Department 


Complete Finishing Facilities 
"75 i 











THE 
NEW 





LOW 
LUOSI 


SINGLE DISC JOHNSON CLUTCHES 


This is “it” 


in both horizontal and vertical installations. The answer is “Separator 


. a Single Disc clutch that stays cool on the job. . 


Springs,” the same feature that has popularized our Maxitorg Clutch. 


If extreme compactness is not an essential, the Johnson Single 
Disc Clutch will meet or beat all competition . . . for applications 
in the field of light machinery . . . as a better clutch at a competitive 
price (see typical applications at right). 

Available are two capacities, No. 350 — 3 h.p. max. and No. 
450 — 6 h.p. max. A simple hex key frees the knurled ring for easy 
manual adjustment. The "floating" disc prevents drag, abrasion, and 
heating in neutral. And several driving combinations may be obtained, 
including V-belt. 


For positive control of power transmission in its field, the Single 
Disc Johnson is tops. Write Dept. PE-3 for complete specs. 


SEND FOR BULLETIN NO. 250 


THE 


MANCHESTER eœ 


CARLYLE JOHNSON MACHINE 


CONNECTICUT 


APPLICATIONS 


Accessory Drives, Air Compressors, 
Bag Making, Boat Drives, Bread 
Wrapping, Chain Drives, Combines 
(farm), Conveyors, Crop Seeders, 
Cultivators, Dusting Machines, Feed 
Grinders, Floor Scrubbing, Fruit 
Cleaners, Gasoline Engines, Gener- 
ator Drives, Hay Balers, Hoists, 
Loaders, Lawn Mowers, Milk Cool- 
ers, Mixing Machines, Motor Scoot- 
ers, Packaging Machines, Paper 
Shredders, Power Fans, Power Saws, 
Power Take-offs, Pumping Equip- 
ment, Sand Spreaders, Sewing 
Machines, Spraying Equipment, 
Textile Machinery, Threshers (small), 
Tobacco Machinery, Tool Grinders, 
Tractors (garden), V-Belt Drives, 
Vegetable Sorters. 






COMPANY 
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is 4mportant— 


LET TORRINGTON MAKE 
YOUR SMALL PRECISION PARTS 


You can count on Torrington to deliver your small 
precision parts promptly—and exactly to your 
specifications of tolerances, temper, hardness and finish. 


Whether you order a hundred or a million pieces 
we can produce them faster, better and for less than 
you can make them yourself. Send a sample part or 
your blueprint for our quotation. And ask for our 
Condensed Catalog which shows many of the parts 
we can make at significant savings. 


THE TORRINGTON COMPANY 


Specialties Division 
230 Field Street, Torrington, Conn. 


TORRINGTON///// METAL PARTS 


Makers of Torrington Needle Bearings 











WATER IS THE ONLY LUBRICANT 


YOU 


GRAPHITAR. .: nines 


In various types of pumps and pump motors, rotary pressure joints, torque converters, turbines and 
similar applications where water or steam is present, GRAPHITAR makes a highly successful bearing 
material, because GRAPHITAR operates efficiently under heavy loads with water as the only lubricant. 
This is possible for two reasons: 1.) GRAPHITAR has a lower coefficient of friction than any other 
bearing material; and 2.) GRAPHITAR is porous and maintains an adequate water film at the bearing 
surface. In applications where the bearings are relatively inaccessible, the advantage is obvious, for 
GRAPHITAR eliminates bearing maintenance. 


TIN LINE BEARING 









SLOTTED WATER PUMP BEARING 


STEAM TURBINE RING 


WATER PUMP VANE 








THE UNITED STATES 


48 


OUR 10157 YEAR 
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ROTARY PRESSURE JOINT BEARING 


STEAM VALVE ROTOR 


THRUST WASHER 


DEEP WELL PUMP BEARING 


GRAPHITAR is a versatile engineering material produced from carbon- 
graphite powders, compacted under terrific pressures and fused at tempera- 
tures up to 4500? F. It can be formed in relatively complicated shapes and 
ground to tolerances as close as .0005" for seals, bearings, vanes, piston lin- 
ers and many other parts. In hundreds of difficult applications, GRAPHITAR 
has proved to be the only completely successful material. GRAPHITAR is 
lightweight, strong and durable, chemically inert, and virtually unaffected 
by high speeds, high pressures or temperature extremes. Write today for 
our illustrated 64-page GRAPHITAR Catalog. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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NO SIDE LINE 





BOUND BROOK'S 
MAJOR PRODUCTS ARE - 
THE WORLD'S FINEST 
POWDER METALLURGY 


BEARINGS AND PARTS 


BOUND BROOK OIL-LESS BEARING CO., BOUND BROOK, N.J. 


f 


R-24 MOTOR 


R-25 GEAR MOTOR 


THE R-24 size Holtzer-Cabot motor is a reversible, low inertia, 4- 
pole induction motor designed for application to modern, high-speed 
industrial process control and instrumentation. It is especially suit- 
able for AC servo application because of its low rotor inertia (74 '' 
rotor diameter). When operated 2 phase, it can be controlled elec- 
tronically; it can also be operated single phase as a permanent split 


capacitor motor. 


THE R-25 size motor, as designed by Holtzer-Cabot, was the first 
of its size ever built. It is approximately 2!4"" in diameter and is 
available in either induction or synchronous construction with re- 
versible rotation. 


SPEEDS available from !4 to 3600 RPM 
TORQUE RATINGS up to 75 ounce inches as standard — higher 


ratings for special applications 
POWER CONSUMPTION — 10 watts (approx.) 
Mail coupon today for com plete information 


NATIONAL PNEUMATIC CO., INC. ^ HOLTZER-CABOT ^"^"5 


125 Amory St., Boston 19, Mass. 


Sales Service Representatives 
in Principal Cities throughout the World 


Designers and manufacturers of 


and electronic equipment and systems 
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mechanical, pneumatic, hydraulic, electric 


GEAR MOTOR 


I -—— — » 
+ | + 


peas 


Gear Case 
Shallow 


Frame 
2505 
2505 Deep 
2510 Deep 


*APPROXIMATE: See data sheets for exact dimensions 


HOLTZER-CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC. 
| 125 Amory-Street, Boston 19, Mass. 
| GENTLEMEN: O Please send me data sheets 
| on the Holtzer-Cabot 24 and 25 Size Motors. 


[^ X Lm m 


| © Please have representative call 


| Name 


Title 


j Company 
Street 

| City 

= 


Zone 


State 











New, Low Cost Lightweight 


Slide Projector 
by AMERICAN OPTICAL 
Features Streamlined Die-Cast Design 


“The only way we could design these 
pleasing flow lines into our AO-300 pro- 
jector, ' said American Optical Company 
engineers, “was to use die castings. And 
they helpe 'd us keep the projector's price 
low." Together with Precision's engi- 
neering department, AO designed the 3 
aluminum die castings needed: housing, 
cover, and slide changer. Exact location 
of bosses and projections in every casting 
permits pre-assembly of optical and 
blower systems. These are then put to- 
gether with five screws! 





Sturdy Eggbeater | 


with die-cast frame and fly-wheel | 
built for lifetime service and beauty | 





Problem facing Turner & Seymour was 
to get a smooth, long-lasting chrome finish 
for this handsome kitchen utensil. Castings 
had to be absolutely free of surface imper- 
fections. Precision C astings Company engi- 
neers met this challenge and suggested re- 
designing the most critical part—the gear— 
so that gear teeth and outer rim could hold 
better finish. Production costs were reduced 
and the housewife gets lifetime service! 


ARE YOU PLANNING A NEW 
| PRODUCT OR COMPONENT PART? 
Ask the Precision team of design and 
metallurgical engineers how modern die- 
casting methods in aluminum, magnesium 
or zinc can solve complicated design prob- 
lems, reduce weight, help eliminate machin- 


ing, reduce asse sable and shipping cost . "Die Castings . . . Unlimited." Address your 
and give you unlimited production of iden request to Precision Castings Co., Inc., 
tical parts. Write for the Precision story — . 207 Walnut Street, Fayetteville, N. Y. | — 





FAYETTEVILLE, N. Y. — CLEVELAND, OHIO — KALAMAZOO, MICH. 
SYRACUSE, N. Y. — CHICAGO, ILL, — CORTLAND, N. Y. 
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New 


freedom of design 
with U.S. PowerGrir 


“TIMING” BELTS 


SMALLER PULLEYS e NO MORE OIL-RETAINING HOUSINGS 
LONGER SERVICE LIFE « GREATER MACHINE EFFICIENCY 


The designer shakes himself free of many obstacles 
when he can work with U.S. PowerGrip TIMING? 
Belts. These split-second power transmitters are 
FAST = used on hundreds of such machines as 
DELIVERY — lathes, drill presses, electric typewriters, 
COMPLETE 1 floor washing machines, saws. The list grows 


ENGINEERING » day by day. Check points below! 
SERVICE 


FULL STOCKS 


Absolutely no slippage or creep in the belt e No need for lubricants, 
oil-retaining housings — because there is no metal-to-metal contact 
e Very small pulleys can be used, thus permitting very short centers 
and high ratios. No take-up needed because belt is practically 
stretchless e H.P. range is 1/100 to 300 or more. Stock drives go up 
to 50 H.P., but wider belts and pulleys can be made to order in 
standard lengths and diameters e U. S. PowerGrip TIMING Belt 
permits lighter bearings, lighter metals— cuts costs e Immediate 
delivery from coast-to-coast offices. 


Send for descriptive literature. Get in touch with any of the 27 
United States Rubber Company District Sales Offices, or write to 
address below. 


“U.S.” Research perfects it - **U. S." Production builds it « U. S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION * ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose * Belting * Expansion Joints * Rubber-to-metal Products * Oil Field Specialties * Plastic Pipeand Fittings * Grinding Wheels * Packings + Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings * Conductive Rubber * Adhesives + Roll Coverings + Mats and Matting 
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There are Hundreds of Uses for 


EDDY-CURRENT 


BRAKES 


Wide range of torque capacities and operating 
speeds. Smooth, frictionless, shock-free operation. 
No rotating electrical components or contacts. Elec- 


tronic or magnetic amplifier control from AC power. 
LIQUID-COOLED 


Some Suggestions 


we 
r- 

| t linear 
| idi t tension Or constan 
| — ase d for unwind stands in 


. e " 
feet per minute spe and paper industries. 


metals, fabric, plastic, 


* j AIR-COOLED 
trolling lifting and lowe 
d hoists by creating an 


r. 
pposed load on a wound rotor moto 
o 


For accurately con 
functions of cranes an 


oad for the pro- 


"T trolled ! —J 
Providing a con transmissions, 
— 


| duction testing of engines, 
| ng of high inertia masses; pre- — 


nanom deceleration with automatic or 


cise control of 
manual controls. 


For Complete Information 

Send for Your Copy of Our New Illustrated Bulletin No. BR-1 
DYNAMATIC DIVISION 

MANUFACTURING COMPANY 


3307 Fourteenth Ave. « Kenosha, Wisconsin 


General Offices: Cleveland, Ohio 
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oves It... 
witch Leads the Field! 
tained position to 
ed styling 
con- 


Comparison Pr 
This Drum 5 

* Convertible ( without tools) 

urn e Compact size * 


ectrical and mechanica 
g e Generous wiring spac 


14" conduit openings 


from main 
Modern streamlin 
] life « Pressure wire 


spring ret 
e e Single captive 


» Long el 
nector terminal 
cover screw * Two 


Write for Bulletin 2601 
Square D Company, 4041 Nort 


h Richards St., Milwaukee 12, Wis. 


ASK YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE D PRODUCTS 


SQuRRE [) EOMPRNY 
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Wagner ° 
ELECTRIC MOTORS 


.. the choice of leaders 
in industry 


SINGLE-PHASE 


When you design or build a hermetically- 
sealed refrigeration condensing unit— 
choose your motor drive with care. You 
can't afford to take chances. Remember 
it's your product that gets the blame if the 
motor fails. 


Wagner hermetic motors, like Wagner 
general-purpose motors, are known for their 
ability to give years of trouble-free service. 
Refrigeration manufacturers who use 
Wagner hermetics know that each motor 
will meet their rigid requirements for quality, 
uniformity and dependability. 


That's because every Wagner hermetic motor 
is precision-built and carefully tested. They 
are backed by more than sixty years of motor 
building experience. 


When your motor drives are to be hermeti- 
cally sealed, it's to your advantage to specify 
Wagner for use on your equipment. Get the 
facts...call the nearest of our 32 branch 
offices, or write us. 


Specify Wagner 


to provide the best in 


For hermetically-sealed 
refrigeration units, 
freezers, compressors 
and similar equipment. 





ASSURE QUALITY 


These stator winding machines, especially designed 
by Wagner engineers, are part of the modern facili- 
ties used for quantity production of Wagner Hermetic 
Motors. Rigid tests include surge and ground tests for 
every stator and individual speed tests for each rotor. 
This quality control is just another 
reason for the long service life of 
Wagner Hermetic Motors. 
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sealed-unit performance 


For sealed refrigeration 
units, air condi- 
tioners, commercial 
refrigeration 

and similar 


P. applications. 


* 
a 
A 
— 


POLYPHASE 


1 to 10 bp, 3 phase, 60 cycle, 208, 220, or 440 v. Squirrel cage. 


Wagner Motors are the choice of many lead- Second, Wagner Motors are well known 
ing equipment manufacturers for several for their superior quality and their sturdy 
basic reasons: design and construction. 

i . a hird, the many types of motors and motor 
First, Wagner Motors, for more than sixty € ande. in = standard Wagner line 
years, have established unexcelled records help the design engineer in his selection of 
for continuous, trouble-free performance. the right motor for the job. 


WAGNER ELECTRIC CORPORATION 
6406 Plymouth Ave. * St. Louis 14, Mo., U. S. A. 


ELECTRIC MOTORS © TRANSFORMERS è INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS AIR AND HYDRAULIC 


Ne : BRANCHES IN 32 PRINCIPAL CITIES 
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Mi umati 25 


easily handled by 





Wherever motion 
mest be transmit- 
ted at odd and vary- 
ing angles, you will 
find that Heim 
Unibal Rod Ends 


give maximum per- 


I 
I 


58 


formance at low 
cost. Would you 
like a sample Uni- 
bal bearing? 





— — m 

xí FTT 

et r - 

— 

RU IN 


HEIM aibat 


ROD ENDS 


The Heim Unibal Bearing consists of a single ball oscillating 


in a bronze bearing race housed in solid steel. The ball is bored 


through its center to accept the shaft or stud. This construction 


provides an anti-friction bearing which corrects misalignment 


in all directions. 


In designing the model H-150 Portable Sewing Machine, the 


Minneapolis Sewing Machine Co. used three Heim Unibal Rod 


End Bearings in the linkage to take care of a 25° operating 


misalignment. On the several thousand H-150 machines in 


operation all over the country, Heim Rod Ends have proven 


highly satisfactory under every condition. This versatile 


Minneapolis Sewing Machine not only handles all bags (cloth, 


paper, and multiwall), but will sew over wrinkles, bag gathers 


and other impediments. 


NH x. 
i = SC 

d ‘J 1 

í DA 

1 -F 
—“* ~ 
— — 
M n — 


A COMPLETE CATALOG? 
PLEASE WRITE 


THE HEIM 


FAIRFIELD, 





COMPANY 


CONNECTICUT 
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Single-handle kitchen mixing faucet controls hot and cold 
water, as well as volume. Radical design has no seals or 
spindles to replace. One Waldes Truarc retaining ring al- 
lows complete assembly and disassembly from either top 
or bottom of unit. 


Aluminum Truarc Ring (external inverted Series 5108) acts as bearing re- 
tainer, insures precise alignment of spout and escutcheon, gives uniform 
shoulder with machining. Truarc ring provides shoulder that would otherwise 
require machining valve body to 1 5/16" against 1 1/16" used. Also elimi- 
nates expensive chrome plating of valve body. 


Gyro Brass Manufacturing Corporation of West- 
bury, L. I., N. Y., uses a single Waldes Truarc re- 
taining ring (Series 5108) both as a positioner 
and retainer on their Gyro Mixing Faucet. Alu- 
minum Truarc ring not only eliminates expensive 
machining, but also does away with a chrome 
plating process that would be necessary if the 
shoulder were made of the solid material of the 
body. 

You, too, can save money with Truarc Rings. 
Wherever you use machined shoulders, bolts, 


snap rings, cotter pins, there's a Waldes Truarc 
Retaining Ring designed to do a better, more 
economical job. Waldes Truarc Rings are preci- 
sion-engineered...quick and easy to assemble 
and disassemble. 

More than 5,000 stock sizes of the different 
Truarc ring types available. Ninety stocking 
points throughout U. S. A. and Canada. 

Find out what Waldes Truarc Retaining Rings 
can do for you. Send your blueprints to Waldes 
Truarc engineers. 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool! 


Send for new catalog supplement CLIDOEERTURE mm 


\ WALDES 
j 


TRUARC 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


> 


brings Truarc Catalog RR 9-52 up to date. 


Qi. Zone....... State 


ca call ce er 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 
Please send the new supplement No. | which 


-— — —2 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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This Set of Dies, for forming attach- 
ment ends, has remarkable tough- 
ness imparted by nickel. As a result, 
these dies can withstand heavy-duty 
service for long periods in the field. 





i — 


Drill Steel Showing Shank formed 
by an I-R Drill Steel Sharpener. The 
attachment end, also forged by the 
machine, is shown after threading. 





Nickel Alloyed Steel Dies contribute to both 
efficiency and economy of Drill Steel Sharpeners 
like this Ingersoll-Rand Model 54...a type 


How Ingersoll-Rand extends life of 
Drill Steel Sharpener dies 


which often serves in remote parts of the world, 
where repair and replacement parts are 
sometimes difficult or impossible to obtain. 


Operated by compressed air, I-R Drill 
Steel Sharpeners not only form shanks 
and attachment ends on Jackrods, but are 
also used to turn out a variety of other 
small forgings needed in the field. 
Accordingly, you can appreciate why 
all dies, formers, dollies and the like... 
supplied for this work...must have ample 
stamina for repeated use on the job. 


And for this repeated use, Ingersoll- 
Rand produces these vital parts in a die 
steel containing from 114 to 2% nickel. 

The addition of nickel imparts tough- 
ness, along with ample strength and hard- 
ness. This combination of properties in a 


die enables the user to turn out uniform, 
accurate, true-to-shape forgings rapidly. 
For example, on one of the larger units, it 
is possible to forge as many as 50 shanks 
an hour. 


This is one more example of the way 
nickel, either alone or in combination with 
other alloying elements, makes possible 
controlled improvement of specific prop- 
erties. For the best set of properties tc 
improve your products or equipment, look 
to alloys containing nickel. Send 
us details of your metal prob- AN 
lem for our suggestions. INCO 
Write us today. c 


THE INTERNATIONAL NICKEL COMPANY, ING. new vorc, n.v 
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The Dana Warp Mills 
tookadvantage of Life- 
Line Gearmotors' 
compactness and oper- 
ating efficiency.Shown 
is a Life-Line Gear- 
motor driving a de- 
livery roll ona slasher. 


Close-Quarter Servicing No Problem 
when your drive is a Westinghouse Gearmotor 


Powering equipment at the Dana Warp 
Mills meant putting compact and depend- 
able drive units into cramped quarters. To 
meet space limitations, designers carefully 
selected gearmotors with minimum size and 
definite servicing advantages .. . they speci- 
fied Life-Line Gearmotors. 

Integral design of Life-Line Gearmotors 
provides maximum saving in space and 
means no intricate coupling or alignment 
problems. 

Inspection and servicing of Life-Line 
Gearmotors is simple. Sight gauges on both 
sides of gear case enable quick detection 


*Trade-Mark 


of oil level. The gear case is split horizon- 
tally and by removing a few bolts, the gear 
cover can be lifted clear of the unit. This 
simple operation makes all working parts 
accessible without draining oil or disturb- 
ing the unit mounting. Machine alignment 
remains true. 

Life-Line* motor features and tough, pre- 
cision-made Westinghouse gears combine 
to give Life-Line Gearmotors lasting stam- 
ina, even on the most rugged jobs. 

For detailed information, write Westing- 
house Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. )-07323 


you can 6 SURE...1¢ its 


Westinghouse 


Product Engineering — March, 1955 





THE RIGHT 
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Finding the right wire cloth to fit precisely the job 
it has to do in your product means more than the 
right type and size of wire, or mesh, or type of 
weave. It must be right metallurgically—to fit into 
your fabrication processing. It must be right chemi- 
cally—to fit, or combat, product-in-use conditions. 
If it is Reynolds wire cloth it will be right—pre- 
cision processed to your specifications. Details in 
Sweet's Product Design File... or consult Reynolds 


Engineers without cost or obligation. 


REYNOLDS WIRE DIVISION, nationat-stanDaro co. Box 200 DIXON, ILL. 


ATHENIA STEEL..Clifton, N. J.........................Flat, Hign Carbon, Celd Rolled Spring Steel 
NATIONAL-STANDARD...Niles, Mich......................... Tite Wire, Fabricated Braids and Tape 
WAGNER LITHO MACHINERY..Jersey City, N.J. Metal Decorating Equipment 
WORCESTER WIRE WORKS... Worcester, Mass....Reund and Shaped Stee! Wire, Small Sizes 


Divisions of National-Standard Co. 
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Bose mounted, Base mounted, 
vertical horizontal 


Close-coupled, 
vertically mounted 


Close-coupled, Tonk wall mounted 


horizontally mounted 


Makes Easier Designing for You 


OU CAN SOLVE MANY DIFFICULT ARRANGE- 

MENT problems easily by standardizing 
on Allis-Chalmers pumps. You get a sin- 
gle set of operating characteristics in four 
different models which can be installed six 
different ways. 


Choose the pump for exactly the perform- 
ance characteristics you need; then use the 
drive and mounting method best suited to 


For literature on Allis-Chalmers 
FHP pumps, ask for bulletins 
52B7529 and 52B6691 . . . Elec- 
trifugal pumps, Bulletin 52B6083 
. . . Vertically Mounted pumps, 
Bulletin 52B6975. Write Allis- 
Chalmers, Milwaukee 1, Wisconsin. 
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your application. Design problems are sim- 
plified . . . designing costs and time reduced. 


Engineering Assistance 


Your Allis-Chalmers representative is an ex- 
perienced, highly qualified specialist who will 
give you full cooperation every step of the 
way from drawing board to finished product. 
Sometimes he can make valuable suggestions 
which will result in a simpler, more effective 
product. Next time you have a pump prob- 
lem, call your Allis-Chalmers District Office or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. 


A-4599 


Electrifugal is an Allis-Chalmers trademark. 


ALLIS-CHALMER 





Submerged mounted 








These hands can mold the future 
of your product... 


DA 


U. S. Rubber engineers achieve new standards 


in precision molidings and extrusions 
Y 


Here are the facts about “U. S.” molded rubber The makers of general appliances, air condition- 





| 







as a basic material: ing, farm equipment, petroleum equipment, trans- 

uec portation equipment, plumbing fixtures, textile 
1) Molded rubber, in the hands of “U. S.” engi- machinery, products for public utilities, chemicals 
neers, is molded to tolerances never before ob- and pharmaceuticals—to name just a few—are 
tainable. 


using “U. S.” molded rubber to increase the per- 
formance efficiency and saleability of their prod- 
ucts. They have obtained advantages no other 
material can provide. 
3) "U. S." molds rubber that has achieved new Learn more about what United States Rubber 
standards in resistance to oil, water, cold, heat. Company ". do with molded rubber for your 
products. Get in touch with United States Rubber 
4) "U. S." compounds from natural and synthetic Company's Molding and Extrusions Department 
polymers. through address below. 


2) "U. S." molds compounds to meet extreme 
flexing requirements. 


“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 





Hose * Belting « Expansion Joints + Rubber-to-metal Products * Oil Field Specialties * Plastic Pipe and Fittings + Grinding Wheels + Packings + Tapes 
Molded and Extruded Rubber and Plastic Products * Protective Linings and Coatings + Conductive Rubber + Adhesives + Roll Coverings « Mats and Matting 
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"^" ALLEN-BRADLEY 


Manual Starters 


Fhp Starters 


c 
e 


For a-c motors up to 
5hp, 220 v;7 Va hp, 
440-550 v. Over- 


For motors of 1 hp 
or less. Provide 


Universal Relays 


— — — — — — — 


Hum-free Contactors Starters 


Solenoid starters in 


A magnetic latch 
keeps the contactor 
closed without using 


Up to 8 poles N.O. 
or N.C. contacts. 
Have double break, 


Available in 8 sizes 
up to 900 amp. 
Solenoid operated 


8 sizes up to 300 
hp, 220 v; 600 hp, 
440-550 v. 


dependable over- 


load breakers. 


silver contacts. 


any coil current. silver alloy contacts. 


load protection. 


Oiltight Accessories 


(e 


Selector 
Switch 


Mushroom 
Push Button 


Control Station Pilot Lights 


Pneumatic and Motor-driven Timers 


Has pneumatic 


bellows for timing 
from Y% to 180 sec. 


Motor driven timer 
for laundry or other 
reversing service. 
Can be set for 2, 
3, 4, or 6 motor re- 


versals per minute. 


^. 
Ü 


Limit Switches 


Oiltight. Wide va- 


riety of operating 
levers eveliebie 


Drum Switches Reversing Starters 


Two interlocked solenoid starters with de- 
— solder pot overload relays. 


For reversing,trans- 
fer, or pilot duty. 


nbl Blocks 


Auxiliary — 


Nu 


- i 
a Two sizes—15 & 
25 amp. inter- 
lock to form ter- 
minal strips of 
anylength.Mark- 
ing strip identi- 
fies circuits. 


Handy auxiliary contacts which can be at- 
tached to Allen-Bradley Sizes 0 to 3 start- 
ers. Mounted quickly on the arc hood with- 
out disturbing wiring. Easily changed from 
N, O. to N, C. contacts or vice versa. 


Send for bulletins on above components. 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN-BRADLEY 


TROUBLE FREE MOTOR CONTROLS 








NEW / 





OILTIGHT LIMIT SWITCH 


WITH ADJUSTABLE OPERATING LEVER 





Roller Lever 
Maintained 
Contact 





Flush Plate for 
Mounting Limit 
Switch in Cavity 





Roller Lever 
Spring Return 





Fork Lever 
Maintained 
Contact 







Another handy unit has been added to the broad 
line of Allen-Bradley oiltight limit switches... 
the NEW Type 802TG limit switch. The operat- 
ing lever is adjustable from % inch to 3 inches 
in radius. 

The lever can be set at any angle on the 
shaft, and the operating head can be placed 
in any one of four positions—O—90—180— 
270 degrees on the body of the switch. 

Like all Bulletin 802T limit switches shown 
here, the new unit has a snap action switch with 
double break, silver contacts. There is one nor- 
mally open and one normally closed contact... 
electrically separated and protected by an oil- 
tight seal. Terminals are easily accessible. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. s 
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Flush Mounted Rod Type Top Push Rod Push Roller Side Push Rod 
Fork Lever Spring Return Spring Return Spring Return Spring Return 


^ 
El + 
8 





Bulletin 802T is a handy selection guide for picking the limit 
switch best adapted to your needs. Write for your copy, today. 


— 





In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


Side Push Rod 
Maintained 
Contact 
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Could any of these Cold-Formed Shapes 
have a place in your product? 


Take a look at the Bethlehem Cold- 
Formed Shapes in this picture. Is 
theré one that resembles a shape you 
are using in your products—or are 
planning to use later on, in a new 
product? In either case, there’s a 
good chance that Bethlehem Cold- 
Formed Shapes could save you both 
shop time and money. 

The Cold-Formed Shapes we show 
here are just to give you an idea of 
their range and versatility. Their 
possibilities are limitless. Just give 
us a rough sketch of the part you 
need, and we'll submit it to our 
engineers for study. Very often they 
can suggest modifications to allow 
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more economical production on our 
specialty equipment, which means 
savings for you. 

Because of our complete cold- 
forming facilities, there is no need to 
maintain a large inventory at your 
plant; we can make and ship Cold- 
Formed Shapes as you need them. 

And there’s no necessity to tie up 
labor and lose time in cutting and 
bending, because Bethlehem Cold- 
Formed Shapes are supplied to exact 
dimensions. No problem of scrap 
disposal, either. 


For large or recurring runs, it will 
be to your advantage to have special 
rolls made in our machine shop. Or 
we may have rolls already in stock 
to suit your needs. 

Tell us about the Cold-Formed 
Shape you have in mind. Your let- 
ter addressed to the nearest Beth- 
lehem sales office will get prompt 
attention. 

BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 





Greyhouvune Likes the Performance 


of V'ICKER s HYDRAULIC POWER STEERING 


...Thats why the 500 
New SCENICRUISERS have 


Vickers. Hydraulic Power Steering 


A: —Ü 
EE E 
—————— 
ee — — 


Greyhound's experience with Vickers Hydraulic Power Steering on 
700 Highway Traveler Coaches has been so favorable that manage- 
ment selected Vickers Steering for the 500 new Scenicruisers . . . the 
spectacular new coaches (Model PD-4501) that are opening a new 
era in highway travel. 

Greyhound officials report that Vickers Hydraulic Power Steering 
helps provide maximum safety and smoothness of operation. 
"Finger-touch" control eases the driver's job . . . he stays fresh, 
alert, efficient. The power mechanism automatically absorbs front 
wheel shock from obstructions . . . there can be no kick-back at the 
steering wheel. Extra steering power and quick maneuverability are 
always available for emergency conditions. 

Vickers Hydraulic Power Steering is easily applicable to new and 
existing vehicle designs . . . usually with very minor alteration. For 
additional information, ask for Bulletin M-5106. 


v ICKER$. Hydraulic Power 


Has Been Steering 
Motor Vehicles 


tor More Than 25 Years 


7057 


ENGINEERS AND BUILDERS OF OIL 


VICKERS Incorporated 


DIVIS N OF THE SPERRY CORPORAT 


1454 OAKMAN BLVD. . DETROIT 32, MICH. 
Application qu. Offices: ATLANTA * CHICAGO AREA 

(Brookfield) + CINCINNATI * CLEVELAND * DETROIT * HOUSTON 

LOS ANGELES AREA (El Segundo) © MINNEAPOLIS © NEW YORK 

AREA (Summit, N. J.) è PHILADELPHIA AREA (Media) è PITTS- 

BURGH AREA (Mt. Lebanon) © ROCHESTER è ROCKFORD è SAN 

FRANCISCO AREA (Berkeley) è SEATTLE © ST. LOUIS è TULSA 

WASHINGTON * WORCESTER 


Vickers Hydraulic Power Steer- 
ing Booster does the actual work 
of steering. 


Engine-driven Vickers Vane Pump (with 
integral volume control and relief valves, and 
oil reservoir) supplies power for steering. 


HYDRAULIC EQUIPMENT SINCE 1921 


Product Engineering — March, 1955 








Morse HY-VO DRIVE for a new 
age in power 


transmission! 


: FM X 
How compounding with HY-VO 
could save you as much as *4,560 


Now, gain new advantages in buying and compounding 
smaller, higher speed engines with Morse Hy-Vo Drive. 


You make major cost savings. 


The total cost of two high-speed engines and the Hy-Vo 
Drives with which they are compounded will usually be 
considerably less than a single large engine of equivalent 
horsepower. A brief look at some figures will show how 
this works... 


For example, if you needed 250 continuous horsepower at 
1200 rpm., you could: 1) Buy a manufacturer’s 250 hp., 
1200 rpm. engine, which lists for $13,380; 2) buy the 250 
hp., 1800 rpm. engine for $11,930 (using Hy-Vo as a connec- 
tion and reduction drive, also eliminates the costly flexible 
coupling normally required in choice No. 1); 3) or, use two 
130 hp., 1800 rpm. engines, listing for a total of $8,820, and 
use Hy-Vo as your compounding drive. 


With the 250 hp., 1800 rpm. engine, you save $1,450, more 
than enough to pay for your Hy-Vo Drive. Compounding 


two 130 hp., 1800 rpm. engines, you save $4,560 over base 
list cost of the 250 hp., 1200 rpm. engine. 


From this saving you could pay for your Hy-Vo Drive 
and bank several thousand dollars. In most cases, too, 
Hy-Vo will be so narrow it will eliminate costs of outboard 
bearings and mountings, with the bonus that single-engine 
operation is possible under reduced power requirement. 


Other power transmission methods generally have either 
inherent restrictions on rotative speeds and velocities that 
limit 200 hp. or larger engines to 1200 rpm., or are too 
costly. Hy-Vo has far greater upper limits, with relatively 
lower cost. 


Because of exceptional rotative speeds and velocities, Hy-Vo 
brings you comparable savings in electric motors, too. Write 
us for details on compounding with Morse Hy-Vo Drive. 


MORSE CHAIN COMPANY 
7601 Central Ave. e. Detroit 10, Michigan 


SOME DESIGN FACTORS BEHIND HY-VO’S SUCCESS... 


MECHANICAL 


Hy-Vo's many design and manufactur. ... and the new, Hy-Vo Compensating Chain follows a path truly tangent to POWER TRANSMISSION 
ing refinements result in a drive with Rolling Joint, which always shifts the sprocket pitch circle, virtually elimi- PRODUCTS 
unusual power transmitting capacity. pitch line automatically as the D nating chordal action. A new, bal. 

Note involute tooth design of Hy-Vo Chain engages the involute teeth of  anced link design greatly iraproves 

Sprockets ... the sprocket. stress distribution. 
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ReMi MOTOR PARTS AT WORK 


A prominent passenger car manufacturer gets eleven times more 
chassis per gallon—reducing paint and production costs substan- 
tially—with the efficient, high-quality electrostatic paint spray 
process of the Ransburg Electro-Coating Corp., Indianapolis, 


Ind. Robbins & Myers polyphase motor parts are utilized to 
atomize the paint spray in an electrostatic field. The spray is at 
tracted to the products, which are grounded through the hanger, 
producing a high degree of uniformity of finish. 


Rugged rotor and stator for a polyphase portable tool. The rotor 
consists of squirrel cage, embedded in laminated core with bars 
and end rings of copper, brazed or welded together. The stator 
has a high-grade silicon steel core with top-quality rag paper 
used to insulate the coil from the core. The finished winding is 
taped and thoroughly impregnated with high-grade synthetic 
resin base varnish to assure trouble-free operation with minimum 
danger of short circuits and grounds. 


ROCREINS c PAYERS we. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


9 o» Sos 


Fractional & Integral h.p Household Electric & Hand 


Propellair Industrial 
Motors & Generators Fans Hoists & Cranes 


Ventilating Equipment 











R & M SPECIALISTS INTEGRATE 
MOTOR AND MACHINE DESIGNS... 
TO ASSURE HIGHEST PERFORMANCE 


Many factors must be considered in de- 
signing a new motor-operated product that 
will perform its intended functions accu- 
rately, economically, and with a low main- 
tenance and failure rate. Much depends on 
the proper correlation and integration of 
motor and machine designs. A special 
knowledge of motor application can be 
valuable to you. Robbins & Myers motor 
design specialists can help you solve these 
problems, to whatever extent you desire. 

The exact motor for your machine is 
worked out quickly and accurately, with 
systematic methods of designing motors. 
This might include, for example, the use of 
R & M's unique "Electrical Slide Rule." 
Electrical equivalents can be set up on the 
slide rule to simulate the conditions under 


which the motor must operate in your 
product. By this method we are able to 


investigate hundreds of different design 
possibilities, assuring the best motor for 
the job. 

In some cases the answers point to a 
standard motor. And here, R & M offers a 
wide variety of types and sizes of complete 


motors or matched motor parts. 

In other cases special motors are in- 
dicated. R & M is equipped to do a fast, 
thorough, economical job of custom-de- 
signing a motor that's exactly right for 
your product. 

Don’t settle for an “off-the-shelf” com- 
promise. Standard or custom-designed, 
R & M will get you the right answer quickly 
—with no obligation! 


R&M MOTORS AND MOTOR PARTS POWER 
MANY TYPES OF EQUIPMENT, SUCH AS... 


Portable Saws 
Drills 

Nibblers 

Lock Mortisers 
Valve Grinders 
Vacuum Cleaners 
Fans 

Sanders 


Routers 

Screw Drivers 
Pumps 
Compressors 
Hones 

Business Machines 
Cast Cutters 

Food Mixers 


R&M MAKES BOTH! 


Fractional-horsepower 


motors and parts... 


from 1/200 h.p. 


R&M “All-Weather’’* with 


All-Weather” 


Integral-horsepower 


Springfield 99, Ohio 


Robbins & Myers, Inc., Motor Division, 


Nut Setters 
Hammers 

Polishers 

Planers 

Portable Grinders 
Sirens 

Advertising Devices 
Ventilating Equipment 


Hedge Trimmers 
Lawn Mowers 

Oil Burners 

Surgical Instruments 
Grease Guns 
Vibrators 

Die Sinkers 

Waxers 


This coupon will bring you prompt information. °° 


Product we 
manufacture 


Please send me, without obligation, 


information on: 


Universal Motors 
Capacitor Motors 


R & M “All-Weather” 


—up to 125 h.p. 


Ooo 





motors; famous 


sealed bearings. 
Up to 125 h.p. 


Please have a 
Motor Specialist call 


o 


isan R & M trademark 


Name 


[] Motor Parts for Portable 'T'ools 


Title 





Company 


Motors 


Street 


City & State 


E 
























WAUKESHA 


CORROSION-RESISTANT CASTINGS 
irom Created Metals - 


JUC h product design problems 





to help solve 


Problem—Do you require quality, corrosion-resistant castings that are a functional 
and sales asset to your products? 


Solution—Consult with Waukesha—specialists in corrosion-resistant castings 
for products in many industries. 


Why Waukesha—Background: You can draw on forty years' experience in 
producing quality, corrosion-resistant castings; and in "top" engineering guidance 
in casting design. Craftsmanship: Skilled craftsmen have developed techniques 
which guarantee you castings that are uniform, close-grained, free of porosity, 
metallurgically accurate in composition, dimensionally correct ... castings requiring 
a minimum of machining. Metallurgical laboratory control of every production 
step assures you of castings precisely to specifications. Created Metals: Waukesha 
is a versatile foundry fully equipped to create the specific corrosion-resistant 
metals required by your castings. Facilities: Waukesha has the 
facilities to supply you with your production casting requirements. 
Write today for casting quotation from your blueprints or counsel 
on your casting design. Informative literature on request. 
Waukesha Foundry Company, 5503 Lincoln Ave., 
Waukesha, Wis. 


Waukesha is known for outstanding 
craftsmanship in the foundry 


Waukesha Corrosion-Resistant Casting: nozzle 
box for a General Electric supercharger used in 
Diesel engines. This is typical of Waukesha's 
quality castings for many industries 


Foundry Company 
WAUKESHA, WISCONSIN 


. f >» 


WAUKESHA: SPECIALISTS IN CORROSION-RESISTANT CASTINGS FOR ALL INDUSTRIES 


E 
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ow! Instant reference to complete 
4 


PARALLEL SHAFT GEAR DRIVE data 


NRCC BED, = : | Send for LINK-BELT'S 


new 32-page book 2619 
Parallel Shaft — 
Gear Drives 


F you need reliable speed reduction with parallel take- MAIL THIS COUPON TODAY 
I off, this new book has all the facts. Types and sizes, 

construction, specifications — they're all clearly indexed 
and presented for quick reference. 

Book 2619 covers Link-Belt single, double and triple 
reduction parallel shaft gear drives . . . standard and 
custom-engineered. And you can get information on Link- 
Belt's complete line of enclosed gear drives from your 
Link-Belt office or stock-carrying distributor. 


LINK-BELT COMPANY 
307 N. Michigan Ave. Chicago 1, Ill. 
(Or your nearest Link-Belt office ) 


Please send me a copy of your new Parallel Shaft Gear 


Drive Book 2619. 


0 EMEN T TE TNT TT 


"WARS etic 


ENCLOSED GEAR DRIVES 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave. Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World, 
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THE NEW RELIANCE 
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ASA ME. Y Id AE EDTDRDY 
T, AA 
ENGINEERING CO. 
1080 IVANHOE ROAD  . CLEVELAND 10, OHIO 


Canadian Division: Welland, Ontario 





The most revolutionary new motor 
development in 40 years! 


BL LITE 
KESPONSE 


Super T—the long-awaited answerto industry's demand 
for motors that meet the production requirements of 
today and tomorrow —the age of automation. 


Reliance Super T Line D-c. Motors are the result of a 
new approach to motor design providing higher com- 
mutating ability . . . lower mechanical inertia . . . and 
lower electrical inertia. 


Super T Line D-c. Motors do more in less time— provide 
Dynamic Response through controlled reaction to the 
demand for a change in speed or process. Operating as 
part of the V+S Drive, for instance, it is big and power- 
ful enough to move heavy loads quickly ... yet fully 
controllable and gentle enough so that it will not break, 
stretch, or tear material in process, regardless of gauge 
or composition. 


Bulletin C-2002 will provide you with further details. 
Call, wire or write your nearest Reliance District Sales 
Office. 


C€-1491 





made to the same specs... 
but what a difference ! 


| Tool life increases 33% | 


This shaft winds the main spring 
that powers parking meter clocks. 
When produced from ordinary Type 
303 Stainless, machinability was a 
constant problem ...tool life was 
short. Then the company made just 
one change—to Carpenter Stainless 
No. 8 (Type 303). Now machines 
run l4 longer before tools have to 
be removed for resharpening. 


In addition to the savings gained by 
longer tool life, the uniform, free- 
machining qualities of Carpenter 
No. 8 (Type 303) have helped make 
this job more economical. Now, 
material can be run at a higher speed. 
Close tolerances are more easily held. 


Although machinability was the 
prime factor for changing to 
Carpenter No. 8, the shaft had to be 
corrosion resistant to provide 
dependable performance when 
exposed to varying atmospheres in 
all parts of the country. And 
Carpenter Stainless No. 8 assured 
this property. 


This is just one example where the difference in Carpenter quality 
and dependability pays off. It's a difference that can add up to 
speed, performance and profits right in your own plant. See for 
yourself —specify Carpenter on your next order for Free-Machining 
Stainless. THE CARPENTER STEEL Co., 117 W. Bern St., Reading, Pa. 


take the problems out of production 


abil [arp 


Export Department: The Carpenter Steel Co., Port Washington, N.Y.— "CARSTEELCO" 


rom local warehouse stocks ! 
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Full rotating conduit box 


Saves space, speeds motor installation 


Exclusive with A. 0. Smith 


integral hp motors 


This is one of those worthwhile extras that’s yours 
only with A. O. Smith integral hp motors. 


Think of this full rotating conduit box in terms of 
your own operations. Because the box can be set at 
any angle, motor space requirements are reduced . . . 
better product design is made possible. You get pro- 
duction economy, too . . . because box angle can be 
changed so easily, just by removing the cover and 
loosening three screws. 


Yes, when it comes to integral hp motors, it's good 
business to specify A. O. Smith. This is the line that 
gives you performance, matched to your products . . . 
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also offers you common-sense features that pay off in 
your plant. You get features like full rotating con- 
duit boxes .. . like optional frame mountings which 
let you use either the old or new NEMA mounting 
dimensions. 

Get all the facts about A. O. Smith integral hp motors — 1 to 150 hp. 


Write A. O. Smith Corporation, Electric Motor Division, P. O. Box 179, 
Dayton, Ohio. 


Through research a better way 


* * 
HELME SE ee ee SS aO 
ELECTRIC MOTOR DIVISION 
P. 0. Box 107 «+ Dayton, Ohio 


Internationa! Division: Milwaukee 1, Wisconsin 





rd 
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SAVINGS EXTENDED 
TO YOUR BIG JOBS 
WITH THIS NEW 60 H.P. 
SHAFT-MOUNTED 
SPEED REDUCER! 


All the advantages of shaft-mounting . . . all 
the proven performance and economy fea- 
tures of Dodge Torque-Arm Speed Reducers 
... are now available for your big jobs. The 
husky new size No. 8, in the double reduction 
series, has a capacity of 60 hp at 100 rpm, 
AGMA rating, and can be mounted on 
shafts up to 5-inch diameter. 

The performance record of Torque-Arm 
fox E E ; Speed Reducers, as demonstrated in tens 
ers driving the trunnions ; me of thousands of installations, shows efficiency 
rotating an asphalt kiln. All up to 97%, and substantial savings in costs. 

These advantages will be even more signif- 
icant in the big installations for which this 
newest addition to the line is provided. 
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The new No. 8 has all the inherent advantages of the Dodge 
Torque-Arm line. No foundation, no flexible couplings, no 
sliding base required—and there are no lining up difficulties. 
It is mounted directly on the shaft. The torque-arm, fastened 
to any fixed object, anchors the reducer. The unit is driven 
through V-belt drive. Dodge Taper-Lock Sheaves, available 


from stock, permit any speed ratio desired. Tri-Matic Overload Release, op- 


tional, loosens the belts, cuts off 
power, gives a warning in case 


reduction No. 11 (1.3 hp at 100 rpm, AGMA rating). Torque- of an excessive load. 
Arm Reducers are now supplied, in both single and double E 
reduction series, with capacities from 1 to 60 hp, output speeds 

from 12 to 365 rpm. All sizes are available with built-in back- 

stop as well as the Tri-Matic Overload Release which is de- 


signed especially for the Torque-Arm Speed Reducer. 


For detailed information and recommendations for appli- 


Another new member of the Torque-Arm line is the single 


cations to your needs, call the Transmissioneer, your local Built-in backstop is available 


Dodge Distributor. Or write for Bulletin. when conditions require a device 
to prevent the reversal of direc- 


DODGE MANUFACTURING CORPORATION, 1200 Union Street, Mishawaka, Indiana tion of rotation. 


_ CALL THE TRANSMISSIONEER, your local Dodge Dis- 
^ tributor. Factory trained by Dodge, he can give you 
valuable assistance on new, cost-saving methods. 
Look for his name under "Power Transmission Ma- 
chinery” in your classified telephone directory, or 
write us. 
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MORE AND MORE FLEXLOC LOCKNUTS are being used 


on assemblies where dependable locking is essential to the operating efficiency of 
the equipment. This stationary spindle is a good example of the difficult jobs 
FLex.oc locknuts are doing throughout industry. 


FLEXLOCs were put on this unit after a number of other locknuts had failed to keep 
the spindles tight. Even the high humidity, extreme vibration, and presence of lint 
and grease have not loosened the FLEXLOcs. 


FLex.oc Self-Locking Nuts—one piece, all metal—are available in a full range of 
sizes in any quantity. Standard FLExLocs are stocked by leading industrial distrib- 
utors everywhere. Write for Bulletin 866 and samples. STANDARD PRESSED STEEL 
Co., Jenkintown 28, Pa. 


DO YOU KNOW ? Standard FiExLocs smooth off rough bolt threads. 


The locking threads on all-metal FLExLocs are not chewed up when used on rough bolts. 


Standard FLextocs lock securely on bolts varying in diameter tolerances. The all-metal, 
resilient locking sections of the nut accommodate themselves to the diameter tolerances. 
Standard FLeExLocs are one piece, all metal. They are not affected by temperatures to 
550°F. Nuts lacking these features have a more restricted temperature range. 

Standard FLex.ocs lock securely—stopped or seated—when 114 threads of a standard bolt 
are past the top of the nut. 

Standard FLEXxLocs are not affected by moisture, oil, dirt or grit. They lock efficiently under 
all conditions, regardless of the vibration encountered. 


FLEXLOC AT WORK 


FLEXLOC 
LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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The entire shell of the bucket on this 50-cu. yd. power 


shovel is fabricated from 34" and 6!5" "T.1'' 


Steel 


Plate. Liner plates are made of 1/2" ‘‘T-1" Steel. ‘’T-1” 
Steel Plate only 61/2" thick has replaced large castings 
a foot thick in the lip of the bucket. Lighter weight 
construction with "T-1' Steel made it possible to in- 
crease the cubic capacity of the bucket by ten yards. 


USS “T-1” STEEL 
in big machines 
cuts weight, cuts cost, increases 


Hanna Coal Company just can’t afford 


to have this giant 50-cu. yd. shovel 
break down. This machine can move 
2,280,000 tons of material a month, and 
it must operate continuously—24 hours 
a day, 7 days a week—to pay off. 
Strong, weldable '"T-1" Steel has im- 
proved the performance of this in- 
credibly rugged machine, and it also 
has cut cost and weight. It enables the 
designers to use fabricated parts in 
place of larger, heavier, more expensive 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS -+ 


castings. And these lower-cost fabri- 
cated parts actually last longer than 
castings. As a result, Hanna Coal Com- 
pany has standardized on “T-1” Steel 
for the vital parts of much of its heavi- 
est-duty equipment. 

Write for complete information on 
new USS “T-1” Steel. It has applica- 
tion in pressure vessels, rotating ma- 
chinery, structural steel towers, steel 
mill equipment, big trucks, mine cars, 
and elsewhere. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


7 7] 


U N I 


DE 


TAY & S 


service life 


Visit the U.S. Steel Booth 
at the 


AMERICAN MINING CONGRESS 
AND COAL SHOW 


MAY 16-19, 1955 
CLEVELAND, OHIO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


CONSTRUCTIONAL ALLOY STEEL 
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Like to have yo 
brain tick 








T 






l z = — — WM | m 
Then Centralab's ake ‘monthly Sect menn 
is your dish — for fun and prizes — 

— — 
Answer the Electroni-Kwiz question in 50 E 
words, more or less (who counts?) , and you're 


cligible to win a prize. 





Now, we're not giving away any oil wells (a big 
national advertiser beat us to that), but we do promise 
awards well worth your time and effort. This month's 
major prize is a wardrobe of fine men's shoes. A leading 
editor in this field will pick the winner, 

Here's this month's question: If you were to make like 
Webster, how would you define "automation" ? 

Sharpen that pencil — flex those mental muscles — and 
mail your entry to us before March 30. 


Y 
* Notbing to buy. Employees of Centralab and their advertising agency not eligible. Duplicate prizes awarded in case of tie. 


Speaking of automation, bere's one Centralab 
component tbat fits rigbt into tbe picture: 
When manufacturers worked 


Centralab's Snap-Tite into their designs... 


they cut the cost of installing 


rear-end controls as much as 73%! 





More proof that 
if it’s a job for electronic components, 
it's a job for Centralab 


Centralab's 

creative engineering 
and production 
methods pay off for 
many users of 





standard and special pee 
electronic components Volume Capacitors Switches Printed Ceramics 
Controls Electronic 
Circuits 


| 
; li $ i i | ^ Reb, t O& " \ 
A divisioni of et — 


918C E. Keefe Avenue © Milwaukee 1, Wisconsin V Y i 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 





SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 
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As is shown here, these stacker teeth are made 
of 9-foot tubes of USS MAN-TEN Steel tapered 
from 3 inches in diameter at the large end to 
1% inches in diameter at the smaller end. This 
hollow design, plus the use of light gauges of 
high strength MAN-TEN Steel keeps the weight 
of each tooth down to 16 pounds, yet makes 
them strong enough to stand up under years 
of work. 


to give greater 


OODEN TEETH, long used in hay 
stackers, had many disadvantages 
for the farmer-user. They would crack 
easily when snagged on the ground, 
break under loads of baled hay and 
warp out of shape from dampness. To 
give the farmer a better, stronger and 
longer-wearing product, the Reiten 
Manufacturing Company,  Coopers- 
town, North Dakota decided to make 
these teeth of steel. The steel they 
selected as having the necessary prop 
erties to do this job most efficiently 
was USS MAN-TEN HIGH STRENGTH 
STEEL. 
Now made of USS Man-TEN Steel, 


the finished teeth simplify considerably 
the handling of loose or baled hay. 
They slip easily under bales, without 
snagging or catching; they are so much 
stronger than wood that they can 
readily stand up under the weight of 
baled hay without failing; and they 
wear so much longer and so reduce 
repairs and replacements that their 
slightly higher initial cost is offset 
many times. 

USS Man-TeNn—one of the family of 
outstanding USS High Strength Steels 
—has a yield point 50% higher than 
structural carbon steel and it affords 
high resistance to fatigue, abrasion 


strength and longer life 


to stacker and rake teeth! 


and impact. As was the case here 
it can be used to build maximum 
strength and stamina into vital parts 
and still keep the weight within reason- 
able and economical limits — both for 
the manufacturer and user. 


SOON TO BE ISSUED 


Our new “Design Manual for High 
Strength Steels” contains comprehen- 
sive and practical information that you 
will find extremely useful in designing 
your product for greater economy and 
efficiency by the use of high strength 
steels. Watch our future advertisements 
for the announcement of the cvailabil- 
ity of this important publication 


See "THE UNITED STATES STEEL HOUR"— Televised alternate weeks— Consult your newspaper for time and station. 
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NATIONAL TUBE DIVISION, PITTSBURGH - 


USS MAN-TEN HIGH Strength STEEL 
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For more compact 
radiation shields... 


use MALLORY 1000 
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INCHES OF MATERIAL 


mE E 
BEAM RADIATION "T 


3. 4 5. 6.7.8.9.10. 20. 30. 40. 50.60.70.8090.10€ 
ENERGY (MEV.) 


Also Useful for— 


SMALLER COUNTERWEIGHTS... STABLE ROTORS... 


Density of Mallory 
1000, 16.96 grams/ 
ec, compresses a lot 
of mass into small 


I 
ea BV 


ye 


High density and 
freedom from objec- 
tionable drift make 
Mallory 1000 ideal 

for efficient, 


compact rotors. 


METAL 


Due to its superior absorption 
characteristics, Mallory 1000 Metal 
does a more effective job of radio- 
active shielding in less space than 
lead . . . permits shields to be made 
considerably smaller. 


As the test curves show, Mallory 
1000 rates 40% higher than lead in 
absorption efficiency in the most 
commonly used energy ranges. 
Even at 100 MEV it has 20% 
greater efficiency. 


Extensive testing by our technical 
staff proves the superiority of 
Mallory 1000 for the shielding of 
cyclotron and synchrotron radia- 
tion, and for the storage of radio- 
active isotopes. A high density, 
homogeneous alloy of tungsten 
developed by Mallory metallur- 
gical research, Mallory 1000 has a 
tensile strength over 100,000 psi. 
It is readily machined, takes a high 
finish, and weathers well. Its prop- 
erties are carefully controlled to a 
high degree of uniformity . . . so you 
can rely on specified rather than 
“typical” characteristics. 


A newly published edition of 
our Technical Bulletin gives data 
on the performance of Mallory 
1000 with commonly used 
isotopes . .. lists gamma ray 
energy levels, absorption coeffi- 
cient of Mallory 1000, and thick- 
ness of Mallory 1000 required 
to reduce incident energy to 1/2 
and 1/10 of its original level. 
Write today for your copy. 


In Canada made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario. 


Serving Industry with These Products: 
Eiectromechanical—Resistors è Switches è Television Tuners è Vibrators 
Electrochemical—Copocitors + Rectifiers « Mercury Batteries 


Metallurgical — Contacts e Special Metals and Ceramics e Welding Materials 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


Product Engineering — March, 1955 





Automatic film developing sink with top 


section of Stainless Steel. 


make film developing automatic 


DURABILITY, corrosion resistance and 
good looks are built into this auto- 
matic photographic developing sink 
through the use of Stainless Steel 
for the entire top section, including 
the two trays and the center bowl. 
Metlmex Corporation, Lewistown, 
Pa., fabricator of this sink, makes a 
variety of products, working with 
both Stainless Steel and carbon steel. 
Fabricating equipment is used inter- 
changeably with no special tools for 
working Stainless. The only differ- 
ence in shop procedure lies in pre- 
cautions taken to avoid marring the 
smooth surface of Stainless Steel. 
Stainless Steel offers a unique 
combination of properties— plus ease 


SEE THE UNITED STATES STEEL HOUR. 


It's a full-hour TV program presented every 
other week by United States Steel. Consult your 
local newspaper for time and station. 


UNWITto 


m Bil MU ct Sere ena 


of fabrication. It's the answer to a 
wide range of design problems. And 
when you use it, be sure you get 
service-tested USS Stainless Steel. 


FABRICATING FACTS 
Sheets are sheared to size in a 1⁄4” 
capacity squaring shear and edges 
are then formed on a 100-ton press 
brake. 

Front, sides, bowl and trays are 
assembled to form a complete in- 
tegral stainless steel top unit. Métal- 


Forming edges of top on 100-ton press brake. 


Welding z-sections to underside of cooling tray. 


lic-arc, heliarc, and spot methods are 
employed in welding temperature 
controlled trays and cabinets. De- 
veloper and fixing trays are attached 
to unit by riveting one side to stain- 
less steel hinge permitting mechan- 
ical agitation. 

Stainless steel panels are easily 
lock seamed to form center bowl 
section. 

After assembly, entire unit is 
ground and polished to remove weld 
marks. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - 
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a een 





BILLETS + PIPE - TUBES - WIRE 


* SPECIAL SECTIONS 
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CALL ON R/M ENGINEERING SERVICE 


CONDOR WHIPCORD ENDLESS BELTS FOR DESIGN VERSATILITY 


Machine designers find Condor Whipcord the ideal 
endless belt for wood planers, saws, crushing- 
screening machines and textile machinery—wher- 
ever a serpentine drive supplies the power for 
several operations. A highly flexible belt, it is 
specially engineered for drive designs where 
pulleys are small, speeds high, centers short, 
tensions high, or take-ups small. 

Condor Whipcord Belt is pre-stretched during 
manufacture to eliminate length variation and 
inelastic stretch on the job. It is practically un- 
affected by moisture or atmospheric change. 
R/M's exclusive Extensible-Tip “rubber-rivets”’ 
the cover-end of the belt so it cannot separate 
under tension while rounding pulleys. On many 
drives, Condor Whipcord Belts with Extensible- 


SPECIALISTS 


IN ASBESTOS, 
SINTERED METAL, ENGINEERED PLASTICS 


Tip have outlasted ordinary belts 3 to 10 times. 

If your design calls for a general-purpose trans- 
mission belt or if you have a troublesome belt 
drive problem, make it a point to discuss your 
requirements with an R/M specialist. Whatever 
your design needs—transmission belts, hose, con- 
veyor or V-belts, or molded rubber products 
let R/M specialists work with you. 


For booklet shown, or other data, 
write, phone or wire: 


MANHATTAN RUBBER DIVISION 
Raybestos-Manhattan, Inc. 
Passaic, N.J. 

Gregory 3-2000 


RUBBER, 


SEZ 


Brake Blocks, Linings 
ond Clutch Facings 


Fon Belts and 
Rodictor Hose 


Mechanical Packings 
and Gaskets 


Abrasive and 


Diamond Wheels Drive Belts 


> A M a 
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SINTERED METAL Friction Parts 


Have a friction problem where high temperatures or close 
tolerances are factors? R/M Sintered Metal Friction Parts 
may be your answer. Under such severe conditions, R/M 
Sintered Metals will perform without appreciable increase in 
wear rate because of their high thermal conductivity and 
absence of destructible bond. Remember, unlike most 
manufacturers, R/M works with all kinds of friction materials. 
So whatever your friction requirements, you can be sure of 
completely unbiased advice when you consult Raybestos- 
Manhattan. 


Write for your copy of R/M Bul- 

letin No. 500. It's loaded with prac- 

tical design and engineering data on 
all R/M friction materials. 


EQUIPMENT SALES DIVISION 


Raybestos-Manhattan, Inc 
6010 Northwest Highway 
Chicago 31, IIl 
ROdney 3-2400 


— 


Conveyor Rubber Lined ond Sintered Meta! 
Belts Covered Equipment Friction Elements 


PACKINGS, GASKETS, teita ties and 


R/M makes packings and gaskets for every conceivable 
application. They are used wherever it is necessary to seal 
against air, gas, water, steam, oil, chemicals, solvents, food 
products, and hydraulic fluids. R/M also makes a wide range 

f Teflon" products and a great variety of asbestos textiles. 
If you have a problem in design or manufacture that any of 
these products might solve, don't hesitate to call on R/M's 
specialized engineering service for advice. 


*Du Pont's trade-mark for its tetrafluoroethylene resin 


For booklet shown, or other data, 
write, phone or wire: 


PACKING DIVISION OR 
ASBESTOS TEXTILE DIVISION 
Raybestos-Manhattan, Inc. 
Manheim, Pa. 
Manheim 5-2211 


FACTORIES : Passaic, N.J .« Bridgeport, Conn. «Manheim,Pa.« No. Charleston, S.C. e Crawfordsville,Ind. e Neenah, Wis. I Ontario, Canada 
Teflon Tape, Packings, Engineered Molded 
i Sheets, s, Tubes Rubber and me. 
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never know 





when he's 
going to 


drop in! 


Every member of the Certified Zinc Alloy Plan 
knows that several times a year, unannounced, a field 


representative will call to pick up a few samples, 
selected at random from a regular production run, for 
testing. This is done wholly for your protection. For 
the producer to retain his license and the right to use 
the Quality Certification Seal, every one of the samples 
must test “on grade” in the Plan’s approved and un- 
biased testing laboratories. 


This periodic inspection has required no change in 
Mount Vernon’s methods of precision die casting. We 
have always held it to be ordinary good business to 
produce die castings of absolutely top quality. And 


...We dont need to know 










the growing list of American industrial firms who 
have continued to come to us for die castings for 5, 
10, and even 20 years, seems to us sound evidence 
that this policy pays. 


When you buy zinc die castings, you'll be sure if 


you insist on the seal which shows that they are 


| 


CERTIFIED ZINC die Castings. 


MT.VERNON 
DIE CASTING CORP. 


| M B MM 
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is there a 
Special way 


⸗ 


s.. if it calls for 
a Special material 


solid plated or clad alloyed 


-..:in.a special siz 


22s Or a ‘Special J)shape 


F — anes | Sean 


Pe 
YLVANIA IS EQUIPPED fo fill your most exacting = 


electrical and mecharíical requirements. : 7, yo 
"For the complete story of Sylvania’s advanced wire Uti Medlin 
production and quality-testing methods, write for this — : 


new, illustrated booklet. While you're at it, tell us vp — 
about your special wire needs. Write Dept. C338. : 


— 
^ 


f 


SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N.Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St. Catherine Street, Montreal, P.Q. 


LIGHTING : RADIO * ELECTRONICS *: TELEVISION * ATOMIC ENERGY 
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No other material ^ 
could do the job ..... 


Completely finished wave guide tube of National Seamless 


Ld 


a 








National Seamless Tubes of USS Stainless Steel 
chosen for Radar Scanner Wave Guide Tube 


The wave guide tube, along with the rotor control, form 
the central control unit of the Radar Antenna System de- 
signed and manufactured by Davis Industries, Inc., of 
Detroit, Michigan. 

Originally, the wave guide tube was manufactured from 


carbon steel suitably plated to eliminate corrosion. Manu- 
facturing complications and plating difficulties proved 
this process economically unsound and operationally 
hazardous. That’s why NATIONAL Seamless Tubes of USS 
Stainless Steel were specified. The 1144” I.D., 4” wall 
seamless USS Stainless Steel tubes offered a clean job that 
required no plating and solved the corrosion problems. In 


addition, only seamless steel tubing could meet the weight 
and strength factors required. 

The superior strength, consistent uniformity, and di- 
mensional accuracy of NATIONAL Tube’s Seamless Steel 
Tubing make it ideal for all types of vital applications. It 
is available in a wide range of diameters, wall thicknesses, 
various shapes and steel analyses, and is produced to 
exacting standards by the world’s largest manufacturer 
of tubular steel products. Upon request, our engineers 
will be glad to make a study of your requirements, and 
help you apply Seamless Steel Tubing to your particular 
specifications. 


SEE The United States Steel Hour. It’s a full-hour TV program presented every other week by United States Seel. Consult your local newspaper for time and station. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS STEEL TUBES 
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Nullvyne-Clad Metal Laminate is Pre-Finished 


x 


...80es from forming to final assembly 


On the 
assembly line 
at CBS-Columbia, 
television cabinets 
are made in two 
simple steps. 


BABE 


ULLVYNE-CLAD is a pre-finished 
sheet made to your specifications 
with smooth or embossed vinyl 
sheeting laminated on steel, aluminum 
or magnesium. Sizes up to 52" x 120". 
Sullvyne-Clad is completely flexible, 
ready for your production line. Process 
it with your standard tools. Stamp it, 
punch it, crimp it, deep-draw it, or bend 
it 180° without damaging the vinyl or 
breaking the bond. 
No special dies or drawing compounds 
are necessary. Bond strength will vary 
according to the metal used and the 
thickness of the vinyl laminate—the aver- 
age is 35 Ibs. per inch. 
Sullvyne-Clad slashes service costs; 
gives you an unequalled finish ten times 
thicker than any conventional coating— Set is ready for consumer . . . all finishing steps were eliminated. 
.012" to .030". It has positive resistance 
to abrasion and corrosion; won't chip, 
crack or craze; far superior to any ordi- 
nary paint, lacquer or enamel. 
Sullvyne-Clad is available in a wide i ing bonded to steel: Coffee brown, Buffalo Grain. 
variety of colors, patterns and emboss- m , 
ings. Samples free on request. 


* Actual photograph of Sullvyne vinyl plastic sheet- 


METAL LAMINATE DIVISION 
O'SULLIVAN RUBBER CORP. 
WINCHESTER, VIRGINIA 


Makers of America's No. 1 Heel 


PLASTIC 


— | | Sullvyne-Clad Meta! Lamincte 


BASE METAL 


Patents Pending 
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Yj Y Chase Copper Alloy Wire 


"M gives you these finer qualities... 











Chase wire combines high ductility with great 
TT tensile strength. Result: excellent spring proper- 
ties. Chase wire has great uniformity of set and 
temper. Result: it uncoils without time-wasting 
twists and tangles. Chase wire has precisely uni- 
\ form gauge...texture...color...is free from 
& physical defects. Next time you need wire, ask 


f 


for the finest...call your Chase-wholesaler g 


—— 7 


| i | Write Today for Free Folder "Chase Cold-Heading 
® Extruded Brass and Copper Alloy Wire.” 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





The Nation’s Headquarters for Brass & Copper 


Albany* » Chicago Detroit Los Angeles New York St. Louis 

Atiants Cincinnati Grand Rapids t Milwaukee Philadelphia San Francisco 

EM uu" AD uU" oe E 
CHASE NOW SELLS STAINLESS STEEL, TOO! noar cmr Gmm, Mor une chos! — (Tania elfe e) 
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What size 
is a 
quality 
fastener? 


Here are two ELASTIC STOPS nuts. 

Each has the familiar red locking collar. Each is self-locking, 

vibration-proof and can be reused many times. Each is a fast, readily assembled 

one-piece unit . . . will maintain accurate adjustment anywhere on a bolt. 

Each will afford positive protection against thread corrosion . . . prevent liquid 

seepage along bolts. Each is manufactured in quantity. Each is exactly controlled 

as to quality of raw material, finished dimensions, class of thread fit, seat squareness and 
finish. Each has a record for precision and uniformly high performance that is unmatched. 


But...one measures 1/10 inch across the flats; the other, 4 inches. Between these two, 
there are more than 530 different hex nuts in the ESNA line. They are the result of 
variations in height, material, finish and size. 


Look to ESNA for the top quality self-locking fastener that fits your need best. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Elastic Stop Nut Corporation of America 
Dept. N58-32, 2330 Vauxhall Road, Union, N. J. 
Please send the following free fastening information: 


[] ELASTIC STOP nut bulletin C Here is a drawing of our product. 


What self-locking fastener would 
you suggest? 
ao à Name — ind A — Title — 
TRADEMARK Ae ; 


Stree 


DLE à Zone. State — 
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LESS TORQUE | 


In leather- NATIONAL MICRO-TORC 


TRADEMARK 


Lowest torque è Highest lubricity e No measurable leakage 
Runs cool, lasts longer e Sealing lip stores oil 


Revolutionary new Micro-Torc Oil Seals, exclusively from National, 
employ a leather sealing member coated on the surface with a 

high lubricity elastomer. This coating not only reduces torque 

as much as 80% but effectively prevents lubricant leakage. Since the 
coating is applied to the outer surface of the sealing member only, 


na the body of the sealing lip retains its natural porosity to store oil 
Fig. 1. National Micro-Tore Oil Fig. 2. Leather seal complete- for periods of semi-starved operation. (Figure 1.) 

Seal. Oil cannot pass through ly impregnated with rubber. 
elastomer coated side. Inner Natural porosity of leather is 
body retains natural porosity destroyed by intense impreg- 


for “oil storage". nation. impregnated leather seals (Figure 2) is shown at left. In addition 


The appreciable superiority of Micro-Torc over completely 


— — to a marked reduction in torque (Figure 3), service life of 

Break Away Torque | Running Torque y 

Conventional [ 
Leather 


Shef Conventional 


4 - 
| Micro-Torc seals was test-proven to be up to 10 times the life 
Size | Micro-Tore | 
| 


Micro-Torc 


t of completely impregnated seals, and 2 to 3 times that of wax or 
1.500 39 oz-in 7 ox-in 60 ox-in 56 ox-in - . 
: | i | ] 
| 2.937 126 39 | 253 | 164 
» | | 
| 


287 | 207 


Leother 


resin impregnated seals. (Figure 4.) 


| 3.912" | 95 49 


In dry-running life tests Micro-Torc seals operated for 100 hours 
Fig. 3. Breakaway and running torque measurements, National : — 


Micro-Torc vs. conventional leather oil seals. at 1,350 rpm with no lubrication. No squealing or sloughing was 


experienc ed, and all Micro-Torc seals remained flexible and operative 


National Micro-Torc Oil Seals are unaffected by many industrial 


Shaft Speed: 2200 RPM 
Shoft Size: 3.875' 2.750" 
Shaft Runout, TIR: 003” 004” 
Oil Temperature: 200° F. 165° F. 


Test No. | €-1682 [ C-1643 | D-100 D-101 200° F, shaft speeds are not over 2,000 fpm and runout is not 


800 RPM 


zT i $ [ Completely impregnated 
L NMB Micro-Torc | “Leather Seal 
Test Conditions | 
fluids and lubricants which attack ordinary leather seals. They are 
) 


recommended for application where temperatures do not exceed 


————— + 
Total Running Time: 1017 hrs 1017 hrs. 108 hrs. | 108 hrs. 
— — + + + — — 
Condition after Test: | 
Sealing Member: | Flexible | Flexible Very Stiff Very Stiff 
180° Bend Test: | Surface Cracks | Surface Cracks | Deep Cracks | Deep Cracks 


greater than .005 indicator reading. 


Fig. 4. Service life test results. National Micro-Torc Oil Seals vs. 
completely impregnated leather seals. 


New! NATIONAL TORQUE METERS 


New National Torque Meters provide a simple, accurate way to measure breakaway torque of 
oil seals. The meters are rugged, compact, easily portable, ideal for production or laboratory use 
They have an easy-acting self-centering chuck for accurate seal holding, and use a simple taper- 
fitting test shaft you can make up in a matter of minutes. The Meters are designed for utmost 
simplicity, and with them unskilled personnel can make accurate torque readings with but a few 
moments training 


Two sizes: Model 415 fits seals up to 6” dia.; 15 Meters measure 13” long x 10” wide x 11” 


Ibs. in. torque. Model 845 fits seals up to 8" dia.; high. Weight 27 Ibs. Sturdy fiber carrying case 
45 Ibs. in. torque. can be furnished, 
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with NATIONAL OIL SEALS 


In synthetic rubber—SYNTECH ] 


Low torque e Rubber-covered or ground O. D. e Long life 
Zero leakage * Unaffected by most industrial fluids 


Fig. 5. Cross-section, typical National Syntech sealing lip. Note 
limited point of contact between seal and shaft. 





NATIONAL ORDINARY ORDINARY 
SYNTECH SYNTHETIC LEATHER 
SEALS SEALS SEALS 


Fig. 6. Torque, Syntech vs. conventional synthetic rubber and 


leather oil seals. Seals tested on same shaft, under identical 
conditions. 


Fig. 7. (Left) National Syntech Rubber-Covered O.D. (Right) 
National Syntech with machine-ground steel O.D. 


— 


OIL & GREASE SEALS 


O-RINGS SHIMS 
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Developed and introduced by National in 1946, National Syntech 
seals are among today's most widely used synthetic rubber oil seals. 
Their performance and dependability have been proven in 


thousands of commercial applications. 


Syntech seals are particularly designed for higher speed, 
higher temperature applications where torque must be held 

to the absolute minimum. They feature an exclusive sealing lip 
design (Figure 5) which insures minimum contact between 
lip and shaft, yet provides zero leakage over a long service life. 
The marked difference in torque between Syntech and ordinary 


leather seals can be as much as 200%, as shown in Figure 6. 


National Syntech Oil Seals are available in a wide selection 
of types and sizes, including seals with rubber covered or 
machine-ground peripheries (Figure 7) spring-tensioned 


or spring-less, or with twin or triple lips for special applications. 


Call in a National Applications Engineer 
CHICAGO, ILL. Room 4113 Field Building, F Ranklin 2-2847 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., Y Ellowstone 2-2720 
DALLAS, TEXAS 30!$ Highland Park Village, ] Ustin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
DowNEY (Los Angeles Co.), CALIF. . 11634 Patten Rd., TOpaz 2-8166 

2802 North Delaware St., WAlnut 3-1535 
647 West Virginia Street, BRoadway 1-3234 
Suite 814, 1180 Raymond Blvd., MItchell 2-7586 
REDWOOD CITY, CALIF. Broadway and National, EMerson 6-3861 
519 South Broadway, Wichita 2-6971 


MORE INFORMATION? 


NATIONAL MOTOR BEARING CO., INC. 


DEPT. A., REDWOOD CITY, CALIFORNIA 


DETROIT, MICH. 


INDIANAPOLIS, INDIANA 
MILWAUKEE, WIs. 
NEWARK, N. J. 


WICHITA, KANSAS 


Please send complete information, illustrated technical details on 


Micro-Torc seals Syntech seals Torque Meter 


Name 
Company 
Street 


CLA eic chtdésdiiin a Zone -State . . 





Sciaky patented Three-Phase 
Welder at Colorcraft, 
Indianapolis, Indiana, 


PRODUCTION COSTS CUT 50% 


FACTS ABOUT 
SCIAKY'S PATENTED THREE-PHASE 


SCIAKY 

SINGLE- THREE- 

PHASE PHASE SAVINGS 
TRANSFORMER 100 KVA 
WELDING 325 KVA 
LINE AMPS PER 
CONDUCTOR 1,476 A 430 A 
440 V 
POWER 85 Greatly 
FACTOR Improved 


INSTALLATION 
$5,250 


with One Sciaky Patented Three-Phase Welder 


One small, standard Sciaky Three-Phase welder and one worker, not skilled, 
now join more aluminum pitchers and handles for Colorcraft than three workers 
previously did with screws. Cost per unit is cut in half. Production is increased 
from 140 to 160 units per hour. Rejects have virtually been eliminated and welds 
are neater in appearance than screws. 

A Sciaky balanced load Three-Phase welder with 85% power factor (compared 
to 30% for conventional single phase) and a 50% reduction in power demand, 
is far less expensive to operate than unbalanced load welders. Installation cost 
is estimated at half that of single phase. 

Write today for “Resistance Welding at Work,” Vol. 4—No. 3, detailing Color- 
craft’s story. It’s dramatic proof of Sciaky’s basic thinking—welders designed 
for more useful work at lowest operating cost with maximum reliability. 


Lapet Manjatoes o ets ET AY 


Resistance Welding Machines in the World 


Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Illinois 
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These important 


bearing differences 


may spell longer machine life for you 


— — — — — — — — — — — — — — — — — — — — — — — — — — — — RM Áo 


Buna N and Felt Seal Labyrinth Seal for 
for extremely dirty normal conditions. 
conditions. 


Pd 
z AK 


FREE ROLLING —SELF-ALIGNING. Inner ring is truly 
spherical, free to align in any direction without 
altering contact area with rollers. Full load capac- 
ity is always assured despite shaft deflection or 
misalignment. 


EFFECTIVE SEALING. Buna N and Felt or Labyrinth 
Seals (see above cut-aways) keep grease in and dirt out. 


COLLAR SECURELY LOCKS INNER RING TO SHAFT. 
Tendency for collar to assume original circular 
shape reacts against threads of set-screws to main- 
tain tightness. Use of set-screws in collar avoids 
distortion and possible breakage of inner ring. 


EXCESSIVE GREASE PRESSURE PREVENTED. Lubri- 
cation fitting with pressure relief feature permits 
escape of excessive grease. Bearings are prelubri- 
cated and sealed at factory, ready for operation. 


Spring lock- 
ing collar 
with two 
knurled cup- 
point set- 
screws hold 
bearing firm- 
ly in position. 


They re all present only in 
LINK-BELT roller bearings 


pp" inefficiency costs you more than re- 
placement alone. The life of your machines is 
affected . .. capacity decreased . . . power wasted. 
Thats why Link-Belt features unrestricted align- 
ment of both ball and roller bearings. It compen- 


sates for shaft deflection or support distortion. Series 400 roller beaciags ase pert 


Every Link-Belt bearing offers advantageous 8 oí all aad iS ode 
differences—some big, some small, all important. - 
Ask your Link-Belt office for Data Book 2550 
covering this complete line of pillow blocks plus 
flange, flange-cartridge, cartridge, take-up and 
hanger blocks and self-aligning bearings. 


13.712 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1 Ball and Roller Bearings 
To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, 
New York 7; Canada, Scarboro (Toronto 13); Australia, arrickville, 
N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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Here's why 


Peerless Cloth gives vou 
faultless reproduction... 


VERY HIGH IMAGE DENSITY: The high silver content of BETTER WEARING PROPERTIES: Peerless Cloth is more 
the emulsion, made to Peerless’ own formula and care- flexible, won’t crease or crack or abrade even under 
fully quality-controlled, gives deep rich blacks and good severe handling. Doesn’t curl up at the edges no matter 
clean whites in striking contrast. Copies linework how many passes it makes through the printer. Erases 
sharply and clearly, including very fine pencil lines. easily, has a good tooth for redrawing after eradication, 
Reproduces all letters and numerals without filling. and takes ink readily without feathering. Extremely 
high bond-strength insures that neither the emulsion 
GREATER TRANSLUCZNCY: The highly transparent base nor the sub-coating will peel from the base cloth dur- 
fabric, obtained by friction-calendering fine quality ing processing. 
long-staple cotton cloth, is made evenly translucent by 
applying a waterproof plastic coating. Translucency is Peerless Cloth is available in white or in blue, 
carefully checked for uniformity over the entire area coated with either Tru-Flex standard-speed emulsion 
and from roll to roll. Result is clear, sharp reproduc- or Projection high-speed emulsion. Its quality is care- 
tions by either blueprinting or the diazo process. fully checked at each of 46 manufacturing operations. 


PEERLESS PHOTO PRODUCTS, INC. ^ , . 
Shoreham, L. I., New York > F F R im S ^ "e. b 

strib ) 
Please ask your distributor nearest me to send me ; glad v vd J 
a sample of Peerless Reproduction Cloth. ie ^ 4 End r 


TRU-FLEX PROJECTION ; Peerless Cloth 
Re [e] rod uction to test in your 


NAME own plant. 


COMPANY : Call him, 
a or mail the 


ADDRESS "EP coupon at left. 
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DOW CORNING 
CORPORATION 


Silastic Insulates Inductor Coil in 
High Temperature Electronic Unit 


Washers fabricated from Silastic*, the Dow 
Corning silicone rubber, are major com- 
ponents in the new high-Q toroidal inductor 
developed by Vector Manufacturing Co. 
of Houston. Used to insulate the 
doughnut coil from the case, Silastic also 
provides a heat-stable resilient cushion 
against physical shock. Tests indicate the 
Silastic washers retain their original excel- 


unit's 


lent dielectric and physical properties after 
prolonged exposure to operating tempera- 
tures of 400 F. 


Vector also makes use of the scrap Silastic 
left after the washers are stamped from 
They use the ground-up scrap 

within the case 
packed, the Silastic 
further cushions the coil; holds it securely 


sheet stock. 
to fill 
Firmly 


voids inductor 


macerated 


in position; eliminates the need for support- 
ing frames or braces. Because Silastic has 
a high order of thermal conductivity, the 
washers and packing also help to dissipate 
heat generated in the coil No. 137 


New Silicone Varnish Improves 


Sylkyd* 1400, a modified 
dipping and impregnating varnish, makes 
possible the production of more durable, 


new silicone 


more reliable Class B electrical equipment 
Highly resistant to heat, it also has excellent 
bond strength and outstanding resistance 


to moisture, oil and degreasing solvents. 


Accelerated life testing in our motor test 
laboratory indicates that the insulating life 
Sylkyd 1400 at a hottest 
spot temperature of 130 C is 25 to 50 times 
that of Class 
the graph, the dielectric life of this new 


expectancy of 


B varnishes As shown in 


varnish approaches that of straight silicone 


(Class H) varnishes. 


( Cont bg 2) 
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Performance of 


silicone News 


FOR DESIGN ENGINEERS 


No. 14 


DOW CORNING SILICONES HELP DESIGN ENGINEERS 
REDUCE MAINTENANCE PROBLEMS IN NEW MACHINES 


In building a machine to meet high speed 
National 
Philadelphia 


production requirements, the 


Drying Machinery Co. of 


makes good use of three Dow 


products 


Corning 
Silicone Designed to be the 
fastest and most efficient festoon-type tex 
tile dryer and curing oven ever developed, 
“Model G” has an 


evaporative capacity of 


the fully automatic 
16,000 pounds of 
water per hour. Speeds range up to 160 


yards per minute per strand 


Much of the increased capacity of this 


new dryer is due to operation at tempera 


Class B Machines 
m 


100.000 





10.000 } 


Hours 


Dielectric Lite 


DIELECTRIC LIFE 
OF VARNISHE 


tures up to 450 F. But in developing the 


unit, National designers found that such 


high operating temperatures presented 
problems not previously encountered. The 
wooden festoon-supporting poles or rollers 
used in ovens of this type, splintered and 
sim 
Organic greases have very 


prospect 
an otherwise expertly 


charred after a few weeks’ service 
at 450 F 


limited life and the 


ilarly, 
of frequent 
bearing failures in 


designed machine could not be tolerated 


National 


installing heat resistant, lightweight poles 


solved the problem by 


roller 


molded of a silicone resin-mineral com 


position. To prevent any possible moisture 
absorption and to provide a better gripping 
surface, the poles are coated with Silastic 
the Dow Corning silicone rubber 


rhe rollers last 


but the 


renewed after 


National furnishes 


indefinitely 
ping surface should be 


| ^? 


months’ 


service 
their customers with a Silastic compound 


it is easily cured without 


ipplied and 
emoving the poles from the dryer 

[he lubrication problem was easily solved 
Packed into 


the eight flange-type ball bearings in the 


c 


with Dow Corning 41 Grease 


heat-stable 
keeps bearings 
operating 


conveyor system, this 


siiicone 


lubricant rolling at maxi 


mum temperatures for "ars 


without relubrication. 


COUPON ON NEXT PAGE 





DOW CORNING 
CORPORATION 


— 


DOW CORNING * 
PUBLICATIONS | saree. 
ON NEW 

DEVELOPMENTS me 
AND TECHNICAL. |& 
DATA... | 


"What's a Silicone?"is the title of a 32 page 
booklet which answers that often asked question 
Indexed and illustrated, 
this booklet has earned an international repu- 
tation as the most interesting and informative 
description of silicones ever published. No. 141 


New Silastic Data Sheet describes the properties 
of parts fabricated of various Silastic stocks and 
pastes. stocks now available in 
commercial quantities and lists typical properties 
of each 


in semi-technical terms 


Includes all 


Users say this is an unusually conven- 
ient reference guide for the selection and use 
of silicone rubber parts. No. 142 


* 


Hot off the press, new 8 poge brochure on Dow 
Corning 41 Grease contains basic 
properties and applications. Features perform- 
ance data in the form of case histories on savings 
schedules, replacement and 
maintenance costs realized in a variety of high 
temperature, low 


data on 


in relubrication 
speed applications including 
oven conveyor bearings, dolly wheels, injection 
valves and turbine governors. No. 143 


Dow Corning 55 Pneumatic Grease provides 
dynamic lubrication between rubber and parts 
in pneumatic systems; meets Specification MIL-L- 
4343A a wide temperature 
range, and oxidation resistant, it shows superior 


Serviceable over 


lubricity over other silicone greases with certain 
metal combinations. No. 144 


* 
revised 


Class H 
Designers 


Recently listing of manufacturers of 
insulating components is now 
and builders of electric 
machines and electronic equipment may want to 


refer to these Sources of Supply. No. 145 
* 


New 1955 Reference Guide to Dow Corning 
silicone products gives in 8 pages a brief but 
comprehensive summary of the properties and 
applications for the silicone products that are 
most widely used. Products are indexed by type 
of application. With increasing effort devoted 
to product improvement and cost reduction, such 
guide to this remarkably stable 
group of engineering materials becomes increas- 
ingly important to production and 
maintenance engineers No. 146 


silicone 


available 


a reference 


design, 


Dow Corning Corporation, Dept. 8203, Midland, Michigan 


Please send me 137 138 139 M1 
142 143 144 145 146 


NAME 
TITLE 
COMPANY 
STREET 
CITY 


ZONE STATE 


===, [SILICONE PAINT ON SPACE HEATERS 


GIVES DURABLE, HIGH STYLE FINISH 


The trend to light, 
natural finish furni- 
ture has created a 
demand for home 
heaters that comple- 
ment furniture. 
To meet the demand, 
Duo-Therm of Lan- 
sing, Michigan, a lead- 
ing manufacturer of 


such 


space heaters, offers 
a “platinum” finish 
which is achieved by 
applying an off-white 
veiling over a 
tan colored, 


light 
modified 
silicone coating. 


Formulated by Glid- 
den Company, the 
platinum finish is more durable than any 
organic finish. It easily passes Duo-Therm’s 
life test of 500 consecutive hours at a sur- 
face temperature of at least 450 F. Under 
the same test conditions, light colored high 
temperature 
resins discolor, crack and flake. 


coatings based on organic 
The modi 


fied silicone coating shows no deterioration. 


Duo- 


silicone- 


To increase customer satisfaction, 
Therm also applies a modified 
aluminum coating to the heat chambers of 
Able to withstand 
temperatures in the range of 600 to 900 F, 
this silicone finish eliminates the smoking 


most of their heaters. 


of organic coated heat chambers when they 
are first fired in the user’s home 


SILICONES HELP DESIGNERS ontinued 


Dow Corning 41 selected because 
National knew from previous experience 
with the hanger-type ball bearings in their 
HR-4 roll dryer, that this silicone grease 
extraordinary 


Bearings 


was 


elevated 


with 


service at 
lubricated 


gives 
temperatures. 
organic greases and exposed to 450 F in 
the HR-4 than 6 
months; Dow Corning 41 has yet to cause 
a bearing failure. No. 138 


dryers failed in less 


Because it does not crack or peel in service, 
this modified silicone-aluminum coating is 
also applied to the stove body, flue and 
stack shield of the new Duo-Therm incin- 
coated 
silicone-based finish that 
withstands temperatures up to 1000 F with 
no discoloration or visible deterioration. 


incinerator cover is 


a straight 


erator. The 
with 


Duo-Therm sprays and cures silicone based 
coatings with the same equipment they use 
to apply organic based paints. Oven times 
and temperatures are also the same, rang 
ing from 6 to 12 minutes at 


temperatures of 450 I 


maximum 
No. 140 


NEW SILICONE VARNISH 


Continued 


Sylkyd 1400 appears to be particularly use 
ful on railroad traction motors and other 


heavy duty equipment subject to heavy 


overloads and periodic cleaning. Cost 
less expensive than Class B 
varnishes when the extra life and reliability 


are taken into consideration No. 139 


wise, it is 


SILICONE NEWS is published for product design and development engineers by 


DOW CORNING 


DOW CORNING 


in silicones 


CORPORATION 


SILICONES 


MIDLAND 


MICHIGAN 


ATLANTA CHICAGO CLEVELAND DALLAS DETROIT LOSANGELES NEW YORK WASHINGTON, D.C. (SILVER SPRING, MD 


CANADA 


LT T ENGLAND 


FRANCE 





* Look at the range of sizes of 
TORRINGTON NEEDLE BEARINGS" 


The Torrington Needk aring is maintenance-free ope 
produced in a wide rang I l Se! al widths ari 
for shaft diameters from 


to meet the needs of the 
of products thro ignout 
which it has become Í 
ment. l'he Torring 

Whatever the size, the bas | gineered thou 
sign is the same—a full co le Needle Bearing applica 
of free running rollers, wi industries during 
arators or cages, retaine year history. Ouı 
hardened outer shell which ser partment offers the 
as the outer race. This mea experience 1n 4 
greater radial load capacit or its ings to your products. 
size than any other anti-frictior THE TORRINGTON COMPANY 


bearing, plus compactness and long, l'orrington, Conn. South Bend 21, Ind. 


District Off d h i Pi Cities of ted States and Canad America’s leading automobile maker 
I use millions of Torrington Needk 


Bearings a year in steering gear 
l 


transmissions, universal joints and 

TORRINGTO BEARINGS — 075 
ings install easily, give long service 

life, help contribute to safer han 

dling, smoother riding and braking 


1 trucks 


Needle èe Spherical Roller e Tapered Roller © Cylindrical Roller e Ball e Needle Rollers to cars and 
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with the new CHRYSLER 
- Industrial Torque Converter 


Now available for in- 
stallation on Chrysler 
Industrial Engines 


Chrysler—famous the world over for truly engi- 
neered performance—offers a New Industrial 
Torque Converter designed and built to fill the 
intermittent need for greater torque within the 
recommended power range . . . employed in 


any application. 


The New Chrysler Industrial Torque Converter 
provides torque multiplication of 2.6 with al- 
most 9722 efficiency in coupling range. For the 
first time here's a torque converter with provi- 
sion for a bwilt-into-tbe-bousing speed control 


device. This feature, optional equipment, auto- 


WRITE FOR 
INFORMATION 
FOLDER 
Simply fill out, 
clip and mail 
this coupon to: 


CHRYSLER 
INDUSTRIAL 


TORQUE 
CONVERTER 


PRODUCT OF MARINE & 
INDUSTRIAL ENGINE DIVISION 
CHRYSLER CORPORATION 
TRENTON, MICHIGAN 
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matically adjusts torque converter speed to 
variations in road and load conditions, making 
it unnecessary to rely on less sensitive engine 
governor. Dual cooling, liquid and direct-air, 
dissipates torque converter heat faster enabling 


more efficient operation. 


The engines powering your equipment now 
may lack the torque they occasionally need. 
Here’s a way to solve that added requirement 
without installing an otherwise unnecessarily 
large engine. Check into these and the many 
other advantages of the New Chrysler Industrial 
Torque Converter. It’s two-thirds the weight of 
cast iron competitive units which include pro- 
vision for both transmission and power takeoff 


clutch. Its cost is amazingly low. 


Chrysler Industrial Torque Converter 
Dept. 63, Industrial Engine Division 
Chrysler Corporation 

Trenton, Michigan 


YOUR NAME 
COMPANY NAME 


ADDRESS 
NUMBER AND STREET 


ZONE STATE 





Keeping chemical cars from cooling 


Here's a job that's really man-sized! The 
worker above is insulating a whole chemical 
tank car with fibrous glass. His job of 
attaching this heavy-duty material to the 
metal surface of the car is a lot easier now 
than ever before—thanks to a 3M adhesive. 
It used to take a lot of time and patience 
to attach the insulation using straps and 
clamps. Now one man can do the entire 
job in short order with a minimum of effort. 
The adhesive is brushed on to the tank car, 
the insulation is pressed into contact and 
cut to size. That's all there is to it! 


As a result, warm chemical solutions can 
be shipped without losing their valuable 
heat, allowing chemical concentration to be 
kept at a high level while in transit. 

See what adhesives can do for you 

For your man-sized jobs, or little ones . 
look into 3M adhesives for the efficient, 
practical method of fastening. Your 3M sales 
representative will be glad to consult with 


vou. Call him in. And, for a free, 
` see our catalog in 
PRODUCT 


7p DESIGN 
117 Piquette eiu 


informative booklet, write today 
to 3M, Dept. 43, 


Ave., Detroit 2, Michigan. er write for copy 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


ST. PAUL. 6, MINN è EXPORT: 99 PARK AVE., ^ ! N.Y * CANADA: P.O. BOX )NDON, ONT 


TE AVE t 


"SCOTCH 


+ 


. SCOTCH" £ 


e "SCOTCHLITE" 


e "3M" 


Mar h, 
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The 7 reasons why 
they chose Mayari R 


This is an expansion dam for a highway bridge. Connecting 
the abutment with the bridge roadway, it allows longitudinal 
movement of the spans as they expand or contract with the 
temperature. Structural and operational factors required the 
steel for this device to possess an unusual combination 
of qualities. 

Naturally, Mayari R's superior strength was important, 
but that was only one reason why they chose this versatile 
steel. The constant wear and pounding of traffic called for 
stout resistance to abrasion and impact, characteristics in 
which Mayari R handily excels plain carbon steels. 

Those inter-meshing fingers were formed by flame- 
cutting, and some of them had to be drilled for bolt holes. 
Shop men found Mayari R’s workability right up to par on 
these operations. 


In addition, Mayari R proved readily weldable. The photo- 
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1 I 
graph shows rhe anchor straps as they are being welded in 


position, using ordinary welding equipment and 

With the dam in place, the underside would. b« 
inaccessible, thus making maintenance painting extremely 
difficult. But since Mayari R has far superior resistance ti 
atmospheric corrosion, maintenance painting at this point 
becomes relatively unimportant. 

All of these seven Mayari R benefits, plus others unmen 
tioned here, are fully discussed and illustrated in Catalog 
353. A few minutes spent among its pages may help unlock 
some problem you are facing right now. Why not ask the 


nearest Bethlehem office for a copy? 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethiehem Pacific Coast Steel Corporation. Export 
Distributor: Bethiehem Steel Export Corporation 


gETHLEHEY 
STEEL 





META 
STAM 


L 
PING 


Plastic Parts 


—Sylvania’s model facilities offer 


complete "one source" service 


One production schedule . . . one 
delivery cycle—one responsibility! 
These are the conveniences you get 
with “‘one source”’ supply of plastic 
parts custom-molded for your prod- 
uct by Sylvania. 

These are the Sylvania services 
which make it all possible: expert 
die making . . . automatic molding 
in thermoplastic and thermosetting 


materials . . . metal stamping and 
forming . . . complete assembly. 


Whatever the nature of your 
products, Sylvania invites you to 
apply its model custom molding 
facilities to your own needs. Write 
or phone. We will be happy to have 
a representative meet with you and 
discuss your problems. 

Write Department C-33S. 


Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St. Catherine St. 
Montreal, P. Q. 


LIGHTING * RADIO * ELECTRONICS * TELEVISION * ATOMIC ENERGY 
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That TIMKEN’ 52100 steel tubing you ordered 
yesterday? — we're shipping it to you today 


E'RE ready to ship your size of Timken® 52100 

steel tubing in less-than-mill quantities within 
24 hours. That's because 101 sizes are available in mill 
stock for your rush hollow parts jobs. 

A high-carbon chromium steel, 52100 is ideal for 
most high quality hollow parts jobs. It will through- 
harden in moderate sections, can be heat treated to file 
hardness and tempered back to any point you wish. It 
is often used in place of more expensive steels. 

Excellent for hollow parts jobs such as aircraft parts, 
ball bearing races, pump parts and plungers, collets, 
bushings, spindles, grinding machine parts and preci- 


YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH 


sion instrument parts, Timken 52100 can be had in 
sizes from 1” to 10%" O.D. 

America’s pioneer producer of 52100 tubing, the 
Timken Company is the on/y company that makes 
52100 steel in tubing, bars and wire. We have a back- 
ground of experience that can’t be equalled. In terms 
of benefits to you, it's an experience that assures uni- 
form quality from tube to tube and from heat to heat. 

Want immediate delivery? Write, wire or phone us 
now your less-than-mill quantity order. The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: "TIMROSCO". 


TIMKEN 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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WHEN FLUIDS ARE 


700 ROUGH 


KEL-F Plastic can supply many of the answers to 
plant equipment corrosion problems. This fluoro- 
carbon plastic is inert to virtually all chemical at- 
tack — including mineral acids, oxidizing agents as 


well as strong caustics. 


HIGH COMPRESSIVE STRENGTH 

KEL-F Plastic is outstanding for its resiliency and 
resistance to cold flow. Ring seals and gaskets 
molded of KEL-F Plastic exhibit a low percentage 
of deformation under load —retaining seals longer 


and more effectively. 


RESISTANCE TO HEAT AND COLD 
KEL-F Plastic has unusually high resistance to 
temperature extremes —exhibits satisfactory prop- 


erties over a temperature range of approximately 
710° F. (—320° F. to 390° F.) 


NON-ADHESIVE 

The non-adhesive properties of KEL-F Plastic are 
particularly advantageous in the handling of vis- 
cous fluids, and in maintaining clean, unclogged 


lines and equipment. 


Get the Certain Protection of KELE Plastic 


MOLDABILITY 

KEL-F Plastic is readily molded—by injection com- 
pression or extrusion. Its dimensional stability and 
low mold shrinkage make it ideally suited to mold- 
ing with metal. The techniques of molding this 
fluorocarbon have been fully developed, and per- 
fected. Today, KEL-F Plastic parts and products 
are produced in volume by molders throughout tne 


country. 


Modern processing methods demand plant equip- 
ment with greater resistance to corrosion, tempera- 
ture extremes and higher pressures. The weak links 
in such equipment are the valves, gaskets and seals. 
KEL-F Plastic is providing the solution to many of 
these problems, and producing demonstrable re- 
sults in reduced downtime and lowered mainte- 
nance costs. It is available as a molding compound, 
or it can be obtained in rods, tubing, sheets and film 
from a number of suppliers. It is also available in 
dispersions, suitable for bake-coating on metals and 
certain non-metals. The full story of KEL-F Poly- 
mer should be in your active file. Write us. 


R Registered trademark of 
The M. W. Kellogg Company's fluorocarbon polymers. 


THE M. W. KELLOGG COMPANY 


Chemical Manufacturing Division, P. O. Box 469, Jersey City, N. J. 
SUBSIDIARY OF PULLMAN INCORPORATED 
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in Valve Linings 
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GM STEEL TUBING BY ROCHESTER PRODUCTS, DIVISION OF GENERAL MOTORS, ROCHESTER, N. Y. 
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.A HANDFUL . 
OF DEPENDABLE 
POWER T 


Lightweight motor with 
efficient spur gear 
speed reducer. 


This motor is representative of the many specially engineered 
Lamb Electric Motors that are giving excellent service in a 
wide range of products. 


The reliability of Lamb Electric Motors results from proper 

design and careful manufacture, by personnel having many 

years of experience in the small motor field. "4 Motor parts for portable 
electric tools and other 


Use of a Lamb Electric Motor frequently results in an industrial devices. 


improved product and lower costs. May we demonstrate 
these advantages to you? 


THE LAMB ELECTRIC COMPANY ® KENT, OHIO 


In Canada: Lamb Electric — 
Division of Sangamo Company Ltd. — Leaside, Ontario 


7 mb Electric 


Fractional Horsepower MOTORS 
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. with switching problems! 


See MICRO SWITCH Exhibit 
Radio Engineering Show - March 21-24 
Kingsbridge Armory - New York, N.Y. 





Four switches permit more efficient, 
faster drilling operation at lower 
cost per piece 


Correct speed for power indexing of this turret drill 
is controlled by two MICRO SWITCH units. The 
switches control a motor and clutch mechanism. 
Another pair of switches, controlling the electric 
clutch, help preselect the choice of twelve spindle 
speeds. The MICRO SWITCH switches were chosen 
because of their sturdy construction, adequate over- 
travel and proved dependability through a countless 
number of operations. Call MICRO SWITCH field 
engineering service for consultation on your design 
problem. 


Honeywell Mercury Switch 
provides perfect long-life light switch 
for this home food freezer 


Extreme cold and wide temperature variations have no effect 

on the long-life and dependable operation of this Honeywell 

Mercury Switch. With its mercury switching element entirely 

encased in glass, it operates to turn the light on and off as 

the lid of the food freezer is raised or lowered. If your appli- 

cation provides tilt motion and low force, it may be that a 
mercury switch is best for your application. 
MICRO SWITCH engineering service can ad- 
vise you as to whether a mercury or snap- 
action switch will serve you best. 


Two switches help electronic gage 
sort small parts automatically at from 
60 to 120 a minute 


Two MICRO SWITCH precision switches operate the 
timing cams to control the steps of the gaging cycle of 
this electronic gage. The gage sorts eight sizes of man- 
ually-loaded mica parts at speeds of from 60 to 120 
pieces a minute. The MICRO SWITCH units were select- 
ed because of their extremely accurate repeat opera- 
tions at high speed for long periods of time. Almost every 
switch application is different. Different switch char- 
acteristics, different actuation, different housings may 
be necessary to meet your specific application. MICRO 
SWITCH has them all or the experience to develop just 
the switch you need —and quickly. 


Five switches bring smooth operation 


to this bottle labelling machine at 
speeds of 90 to 180 a minute 


Trouble-free operation of this bottle labelling machine 
at speeds of 90 to 180 bottles per minute calls for the 
use of exceedingly dependable switches if jamming and 
overload is to be avoided. Factors which influenced the 
selection of the MICRO SWITCH units for this machine 
were their precise and quick response to light operating 
force, their dust-tight sealed plungers and their long- 
life, dependable operation. Perhaps a switch will give 
a "lift" to your new product, or make a present product 
more automatic. Take the short cut. Call MICRO 
SWITCH engineering. Consultation can save you many 
hours of needless experiment by trial and error methods. 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 


switches. Available in a wide variety of size 


shapes, weights, actuators and electrical char- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


acteristics. For all types of electrical controls, 


FREEPORT, ILLINOIS 





COSTS CUT...SPACE SAVED in a paper bag making ma- 
chine. The CHAIN Belt Man recommended the replacement 
of 14 gears with a Rex® Roller Chain. Seven shafts eliminated 
... performance improved...rapid wear on gears and bearing 
eliminated. 


HANDLING COSTS CUT in automotive plant. CHAIN Belt 
Man specified Rex TableTop® Chain to carry axle parts from 
hardening furnace to assembly line. Low-cost conveyor chain 
handles hot parts efficiently...rugged construction assures 
long life. 


DOWN TIME REDUCED in a bucket elevator. CHAIN Belt Man 
applied Chabelco® Steel Chains to overcome premature chain 
failure caused by shock loads, dirt, dust and heat. Built-in 
clearances of this chain provided efficient answer...cut down 
time. 


IMPROVED PERFORMANCE. ..LOWER COSTS of lift chains 
on fork truck due to CHAIN Belt Man’s recommendation of 
Rex Leaf Chains. Standard roller chains used originally cost 
more...did not have strength or life of leaf chains for this 
service. 


No Need to Do It Yourself... 


Why not take advantage of the selection and applica- 
tion service offered by your Chain Belt Field Sales 
Engineer? With his broad background of experience in 


engineering chain drives and conveyors, he can help 
you Save time, cut costs, improve product performance. 

Your Chain Belt Man is more than a salesman... 
he’s a chain application engineer. He knows your 
problem because he has solved similar problems. 


AT YOUR SERVICE 
To help you with chain 
drive and conveying applications 
YOUR CHAIN Belt Man 


Backed by a complete line of chains, attachments, 
sprockets, roller bearings and related power trans- 
mission machinery, he can be an "extra man" for your 
engineering department...help you arrive at the one 
best answer for your problems. 

If you have a chain application problem, call your 
Chain Belt Man. Or, write CHAIN Belt Company, 
4715 W. Greenfield Ave., Milwaukee 1, Wisconsin. 


CHAI N BELT COMPANY 


District Sales Offices in all principal cities 
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a NEW fine-grain phosphor bronze with 
07% GREATER ENDURANCE LIMIT 


FINE-GRAIN STRUCTURE IS THE MAIN REASON... 


DURAFLEX* is a new, fine-grain phosphor bronze 
developed and sold only by Anaconda. Compara- 
tive fatigue tests show that the endurance limit of 
DURAFLEX is approximately 30% higher than for 
ordinary phosphor bronzes. In surface appearance, 
surface smoothness and resistance to corrosion, it 
is equal to, or better than, other phosphor bronzes. 
Further, its formability is increased with no sacri- 
fice in yield strength. DURAFLEX is a premium phos- 
phor bronze in every way except cost; there's no 
increase in price. 

If you're now using a hard-temper phosphor 
bronze, chances are that you can do the same form- 
ing in extra-hard temper puRAFLEX. If you're look- 
ing for longer life in the parts you form, we'll be 
glad to send you a free sample of puRAFLEX. Try it, 


test it, and you will agree that it’s superior. 


Micrographs (75x magnification) tell 
the inside story. Top, note the fine- 
grain structure of DURAFLEXx. Compare 
it with the grain structure of ordinary 
phosphor bronze, bottom. 


DURAFLEX fine-grain phosphor bronze 


product 
Try a FREE SAMPLE of MADE BY THE AMERICAN BRASS COMPANY 


FREE SAMPIE ñ ö·çö⸗— 


The American Brass Company, Waterbury 20, Connecticut 
(In Canada: Anaconda American Brass Ltd., New Toronto, Ontario) 


Yes, we'd like to try punaFLex. Please send us a free sample of 
sheet in temper thick, 
wire in te mper diameter. 


We'd like to talk to one of your metallurgists about DURAFLEX. 
NAME 
COMPANY 


STREET 
Sheet. . . up to 0.062” thick 


à A ‘ CITY ZONE STATE 
Wire... up to ie” diameter (approx. ) 
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Another example of AMPs Creative "Appwaeh, to- Bottoy Miung 


AMP Trade-Mark Reg. U.S. Pat. Off. © AMP 
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At last, a termination that pierces enamel, poly- 
vynal acetal and similar coated wire! 
No more scraping, no more dipping in solvents, 
no more damaged wire from embrittling 


or solder wicking when you use new Amplivar 
splices. They're faster too; can be ap- 
plied at a high rate of speed with AMP auto- 
matic machines. Amplivar splices are 
scarcely larger than the wires they connect yet 
mean more reliable, more uniform termi- 


nations of coil windings in your product. Positive 
piercing with Amplivar Keystone Serra- 
tion splices assures a perfect electrical connection. 


Send today for your copy of our 
brochure AMP’s Creative Approach 
to Better Wiring 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764. Avenue Road, Toronto 12, Ontario, Canada 


Product Engineering — March, 1955 109 








IN POWDER METALLURGY... 


New STEEL OILITE'S unusual ductility is demonstrated in this photo of a typical torsion test. This 
revolutionary material was developed by Chrysler for applications requiring extreme ruggedness. 





NEW Ductile STEEL OILITE, Opens Up New Uses for Powder Metals 


110 


STEEL OILITE is a new and revolution- 
ary Chrysler developed die-pressed powder 
metal with ductility and strength in the 
range of low carbon steel (elongation 
values up to 15%; tensile strength from 
35,000 to 120,000 PSI). 


Makes considerable savings possible for 
countless new applications; one customer 
reported savings of 96%. Eliminates most 
machining operations. 


CHRYSLER AMPLEX PRODUCTS 


OILITE Bearings 


Permanent Metal Filters Friction Units 


> Only Chrysler makes OILITE 


CHRYSLER CORPORATION * 


Dept. F-3 


Finished Machine Parts 


STEEL OILITE may be hardened, ma- 
chined and staked using conventional 
methods. Developed by Chrysler-Amplex 
engineers, STEEL OILITE has been pro- 
duction and field tested for over 18 months. 


The engineering facilities of Amplex and 
Chrysler are unmatched in the powder 
metal industry. They are ready to help you. 
Call or write today for STEEL OILITE 
information. Ask for Bulletin STM-54. 


Write today for new 
STEEL OILITE Bul- 

letin STM-54. It’s / 
yours for the asking. 


AMPLEX DIVISION 


Detroit 31, Michigan 
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A single Harvey extrusion, needing only cutting 
to length and drilling, forms this tractor part 
Easier to make, it is also better to use. 


Construction men demand two qualities in their equipment. 
First, it must be rugged. Second, replacements must be held 
to a minimum. 

Harvey aluminum extrusions help build both of these qual- 
ities into a well-known line of tractor accessories . . . more 
effectively and at lower cost than with materials formerly 
used. Most critical point in the basic unit is the telescoping 
tension arm supporting various attachments. The wear plates 
under the sliding arms had been a constant source of trouble. 
Brass proved too heavy, too costly. Then aluminum sheet, 
bent and heat-treated, was tried . . . some saving, but still too 


MAKING THE MOST OF ALUMINUM...FOR EVERYONE 


HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA 
BRANCH OFFICES IN PRINCIPAL CITIES 


Extruded aluminum is lighter, easier to replace, 
wears longer. Eight angle lengths are used on 
each tractor unit 


Aluminum for 


a skip-loader 


...here’s how it works 


costly because of complex fabrication and excessive scrap. 

A Harvey Field Engineer suggested changing to a single 
Harvey Extrusion, made of Harvey Alloy 6066, in the exact 
cross section needed. The result: (1) an easier product to 
make, saving 42¢ per wear plate; (2) a better product to sell 


. .. plates are lighter, easier to replace and wear longer. 


For your aluminum needs, call a Harvey Field 
Engineer today. His one job is to put custom- 
designed aluminum to work for you. With your 
own engineers and designers, he can help tailor 
aluminum extrusions to your requirements of 
alloy, temper, cross section and length. Both 
production and cost problems often vanish. 


RESEARCH ... DEVELOPMENT. ..PRODUCTION. . . Harvey does all three 


as a leading independent producer of aluminum extrusions in all alloys and all sizes, special extrusions, press forgings, hollow sections, structurals, rod and bar, forg- 
ing stock, pipe, tubes, impact extrusions, aluminum screw machine products and related products, Also similar products in alloy steel and titanium on application 
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‘Winall 


MULTIPUMP 


VARIABLE VOLUME VANE PUMP 


that gives you 


variable volume at constant speed 
constant volume 
at variable speed 


Never before has a hydraulic pump offered such flexibility in operation . . . at such 
savings in operating cost. A revolutionary idea in pump design, Denison MULTIPUMP 
heralds these new advancements of major benefit to all industry. 


NEW, EXCLUSIVE MULTIPUMP PRINCIPLE makes possible great 


horsepower . . . by delivering only the oil needed by the circuit 


SIMPLE, UNIVERSAL CONTROL is exceptiona lly flexible in operat 


requirements of most hydraulic circuits without additional controls 


FINGER-TIP CONTROL. Simple hand dial adjusts volume. Volume is : 
by MULTIPUMP regardless of variations in pressure and pump speed 


and in addition... 


!! 


PRESSURE COMPENSATED, easily adjusted. Can be remotely controlled 
be vented. 
RUGGED, DEPENDABLE. Denison design uses exclusive 


construction. 


COMPACT. Takes less space . . . weighs less than other varial 
of equal capacity. 


OPERATES COOLER. New Denison design prin- 
ciple circulates oil from tank at all discharge rates, 
even when pump is compensated. 

3 STANDARD SIZES*. Adjustable flow up to: 
> gpm — 15 gpm — 25 gpm at 1200 rpm 
7V5 gpm — 2215 gpm — 3715 gpm at 1800 rpm 
Maximum continuous working pressure...1000 psi 

* Other sizes available on special order 


SEND FOR FACTS 


Operating characteristics, sizes and capacities of 
Denison MULTIPUMP are given in Bulletin 190. Write 


THE 
DENISON ENGINEERING COMPANY 


+1194 Dublin Road * Columbus 16, Ohio 
HYDRAULIC PRESSES © PUMPS » MOTORS * CONTROLS 


/ e] i " MORE TO COME 
ALA. Watch for announcements on other 


new Denison developments. 


A pump for pressures over 5000 psi 
soon to be announced by Denison. 




















... SEE HOW HIGH GLOSS CAMPCO (7 
KC brilliant finish 


MEANS 


unlimited styling x cost vacuum forming 


Hot off the press is this folder about the newest thing in 
construction materials — High Gloss CAMPCO GM. 

For here's the new bright-and-gleaming high-impact 
sheet that's tailormade for vacuum forming . . . that produces 
even the most complex shapes at high speeds on simple 
machines ...that's made even more brilliant by forming... 
that actually competes directly, in appearance, with porce- 
lain enamel or the finest injection moldings. 

You can turn out beautiful display pieces, high-sell pack- 
aging, glistening kitchen and bathroom equipment and 
appliances. Even intricate designs and inserts present no 


CAMPCO oivision 


Chicago Molded Products Corporation Chicage 35, Illinois 


Please send me your new folder on High Gloss CAMPCO GM plastic 


sheet. 


Company 


Address 


r 
| 

| 

| 

| 

| 

| Name 
| 

| 

| 

| 

| 

L 





2726 Normandy Avenue, 


problem with this low-cost, easy-to-form sheet with its 
built-in strength and beauty. 

And here’s the folder that gives you full details of this 
bright and colorful sheet. It tells where you can use High 
Gloss CAMPCO GM ... how to use it — what its properties 
are .. . how it builds profits for you, even on pilot runs! 

Send today for your copy. The coupon below is for your 
convenience. And if youd like to know how High Gloss 
CAMPCO GM will work in a specific application, write us a 
note on your letterhead. You'll get expert suggestions with- 
out delay. 


CHICAGO MOLDED PRODUCTS CORP. 


CAMPCO DIVISION OF 
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is the 


»». the one that's 


always ready for you 
ee ee 


We're never "out of stock" on any of the popular 
sizes in High Carbon Heat Treated Cap Screws — 
CleCap's pride and joy among tough dependable 
hex head screws. 

One thing you'll soon learn when you deal with 
CleCap—as cap screw specialists, we haven't so 
many irons in the fire that we can't keep our pro- 
duction well balanced and maintain stocks to meet 
demands. And we make it a point to stock many 
sizes and lengths not commonly listed. 

It's good business to use these extra tough 1038s. 
And it's good business to order them from the hust- 
lers at CleCap—or from one of the many efficient 
CleCap distributors. 


Approximate Tensile Strength* 
(Lbs. per Sq. In. Minimum) 
Stock screws are double heat treated 
to SAE Grade 5 physical properties 
Up to 34" dia. inclusive 
Over 34" to 1" dia. inclusive 
Over 1” to 114” dia. inclusive 


*Based on mean thread area. 


—X 


NS 


QU 


| 


The Cleveland Cap Screw Co. 
2936 EAST 79th STREET * CLEVELAND 4, OHIO 
VU ican 3-3700 TWX CV42 


| 


i. a 

ie a 
Di 74 
im. 4 
— 

— 2 
E 


Warehouses: Chicago * Philadelphia * New York * Providence *Los Angeles 


OMM 


MM 


D 


i 


— 


YT 


M— 
Originators of the Kaufman Amm» Process 
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Some typical parts 
produced from 
Haynes alloys 


Custom Tailored to cut maintenance costs 


Allovs for Every Wear Condition the corrosive action of acids, alkalies, and molten metals. 


Shaped to Your Specifications Erosion from steam or liquids, the softening effects of 
high-temperatures, seizing and galling from metal to 

8 I = 8 8 
Haynes alloys are available in a wide range of prop- motil chini a oih darero aii thet dain be 


erties. They can be supplied as castings, forgings, effectively controlled through the use of Haynes alloys. 


stampings, or fabricated parts finished to close toler- Send us a blueprint of one of your wearing parts and 


ances and with a mirror-like finish where required. tell us about the conditions under which the part must 


Some Haynes alloys are extremely hard—to resist operate. We are sure we can supply you with a Haynes 


severe abrasion. Some are tough and ductile, designed alloy part “custom tailored” to solve your problem, 
for use where mechanical shock or repeated stress cause “Haynes” is a registered trade-mark of 


ordinary metal parts to crack and splinter. Some resist Union Carbide and Carbon Corporation. 


IAYMES 


h h b O Y S 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago + Cleveland - Detroit - Houston * Los Angeles + New York - San Francisco + Tulsa 
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BEFORE: 


Original housing for hook- New design—smal!er, 
on ammeter-voltmeter stronger, less expensive 


A BETTER PRODUCT AT LOWER COST! Through the use of more plastics 
parts—and the right combination of materials and design—important 
benefits were realized in the manufacture of this hook-on ammeter- 
voltmeter. Working for improvements, General Electric Plastics 


Department engineers specified high-impact phenolics and tough, 
resilient nylon to obtain thinner walls, smaller sections. RESULT? A lighter, 


more compact meter . . . with improved shock resistance . . . produced 
at a substantial reduction in cost! 
Are you a large-volume manufacturer of parts or products? 
If so, G-E plastics engineers would like an opportunity to help you improve 
designs, cut costs, add sales appeal to products. Let's talk it over! 


Write: Plastics Department, General Electric Company, Pittsfield, Mass. 
Plants at Decatur, Illinois—Taunton, Massachusetts 550-2B 


Progress fs Our Most Important Product 
GENERAL QD ELECTRIC 


awe mae- 
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YOU SAVE ON MATERIAL COSTS — and de- 
sign better, more compact more soleable 
products—when you take advantage of the 
significantly smaller size and lighter weight of 
today's G-E fhp motors. Hundreds of G-E 
customers already have! 








YOU SAVE ON ASSEMBLY COSTS. Lighter and more compact, 
new G-E fhp motors are far easier to handle. Result: less fatigue 
for your workers, greater production efficiency. 


YOU SAVE ON TRANSPORTATION COSTS because G-E motors 
on your products weigh up to 50% less than other makes. Add 
in savings due to lighter mountings or housings. 


New General Electric motors help you 


cut material costs, improve products 


Smaller, lighter G-E fhp motors save on assembly and shipping, too! 


YOU SAVE THREE WAYS when all-new General Electric reduced motor maintenance, and wider 


fractional-hp motors power your products: (1) On mate- 
rials—because these G-E motors are up to 40% smaller, 
they permit you to use smaller mountings and housings. 
(2) On assembly—up to 50% lighter, they reduce han- 
dling fatigue, help boost assembly-line efficiency. (3) On 
transportation and storage—they cost less to ship, re- 
quire less warehouse space. 


MORE COMPACT, ATTRACTIVE PRODUCTS are another 
benefit of these new G-E motors. When re-designing, you 
can take advantage of their smaller size and lighter 
weight to improve your own products, make them more 
compact and saleable. 


MOTOR LIFE INCREASED, TOO! New G-E fhp motors 
give you longer life and greater dependability as well as 
more compact power. They feature new design techni- 
ques and modern materials which mean greater motor 


*Dupont Trade-mark 
**Reg. Trade-mark of General Electric Company 


Progress fs Ovr Most Important Product 


GENERAL @ ELECTRIC 


protection, 
motor usability. For example: 


e New G-E insulation system provides superior protec- 
tion against moisture, aging, and deteriorants through 
use of Mylar* polyester film slot-insulation, Formex** 
wire, Glyptal** varnish and Neoprene leads. 


e New G-E lubrication system doubles lubrication life 
. . on some applications no relubrication required. 


e Quiet, all-angle G-E sleeve bearings permit operation 
of motors in any position, eliminate the need for many 
costly specials. 


TO START SAVING with these popular new motors, con- 
tact your nearby G-E Apparatus Sales Office today. Or 
write for Bulletin GEA-5567 to General Electric 
Company, Section 702-11, Schenectady 5, New York. 


SEE 


Four Typical 
G-E Motors 
ON NEXT PAGE 





— a 


4 examples of how 


smaller, lighter G-E fhp motors 


- HELP IMPROVE YOUR PRODUCT DESIGNS 


ON INDUSTRIAL FANS 


MOUNTING IN ANY POSITION is possible with these G-E TEFC 
fan motors. All-angle sleeve bearings plus four permissible 
mounting arrangements (thru-bolt, cradle, resilient ring, band) 
cut your motor inventory. Doubled lubrication life; extended oiler 
at pulley-end simplifies maintenance. Ratings up to !5 hp, single- 
phase (Bulletin GEC-1264) and polyphase (Bulletin GEC-1265). 


ON SHOP EQUIPMENT 


[ 


TEN-YEAR FACTORY LUBRICATION of these G-E totally en- 
closed fan-cooled motors means extra low maintenance. Special 
ball-bearing construction and new-type grease give long service, 
support heavy thrust loads on drill presses, lathes, other shop 
tools. Totally enclosed design helps protect against wood and 
metal dust particles. !^$ to 1 hp, Bulletins GEC-855 and GEC-856. 


ON SUMP PUMPS 


UNUSUAL RESISTANCE TO MOISTURE results from new insula- 
tion on this G-E \4-hp split-phase sump pump motor. New 
design provides modern appearance, permanent lubrication, 
improved ventilation. Changeable rotation minimizes service 
stocks. Precision ball bearings with large grease reservoir absorb 
heavy end-thrust loads. See Bulletin GEC-997. 


HIGH STARTING TORQUE and ability to operate in any position 
make this G-E capacitor-start motor ideal for pumps, poultry 
feeders, feed grinders, conveyors, and many other types of 
farm equipment. It features long-lasting all-angle sleeve bear- 
ings, sturdy, versatile base-mounting, and a new system that 
doubles lubrication life. 4% to 1 hp, Bulletin GEC-857. 


FOR FULL INFORMATION on these and other G-E fhp motors, contact your nearby G-E Apparatus 
Sales Office. And write for Bulletins listed to General Electric Co., Sect. 702-18, Schenectady 5, N. Y. 


GENERAL QD ELECTRIC 


(——————Á— —— — 
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How G.E.'s silicone rubber coating compound SE-100 
enables Con Edison cable to carry 


NEARLY TWICE THE CURRENT 
WITH NO INCREASE IN SIZE 


When Consolidated Edison came to the Wire 
and Cable Department of General Electric for 
generator leads with greater capacity, a tough 
cable problem came along, too. Con Edison needed 
cable to carry increased loads without increase in size. 


By taking advantage of the new SE-100 silicone rubber coating 
compound developed by the G-E Silicone Products Department, 
G-E wire engineers were able to build a cable that could carry nearly twice 
as much current as before with the same conductor cross section! 


CLIP AND MAIL TODAY! 
HOW CAN SE-100 BENEFIT YOU? 


General Electric's new SE-100 offers a combination of 
heat life, electrical properties, and abrasion resistance 
superior to any other silicone rubber coating material. 
SE-100 is ideal for coating glass or organic fabrics for 
service at high or low temperatures, or where resistance 
to weather, ozone, corona, or chemicals is required. 
Where can you use it to extend equipment life, minimize 
insulation failures or create new product designs? 

Ask your fabricator to tell you more about SE-100, 
or send the coupon today for complete information! 


General Electric Company 
Section 463-3D 
Waterford, New York 


Please send me product data on SE-100, list of fab 
ricators, and a copy of G-E Silicones for Industry 


200 5 US HRESSI BABEORIURNISN et 
Position 
FEM eines 


G-E silicones fit in your future 


Street. . 


B oen er aw em em cm am em cal 


Coen Zone . State 


C E N E A A L t LE C I a | C IN CANADA: Mail to Canadian General Electric Company, Ltd. Toronto 
natn 


oO a SS eS a cup cmo cum uus umo am co ae ee ed 
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A SPECIAL REDUCER... 


on a very 


SPECIAL JOB 


JOHNS-MANVILLE 


JM 


PRODUCTS 


We are proud that the Johns-Manville Re- 
seurch Center at Manville, New Jersey, called 
upon us to build the huge, 10 ton specially 
designed gear-reduction Unit (shown above) 
to drive the world's largest and most versatile 
inertia type Dynamometer. 


This Philadelphia Unit is driven by a triple 
speed induction motor set and clutch, and is 
rated 5,800 HP at 300 rpm. Gears and 
pinions are double opposed helicals manu- 
factured from alloy steel forgings. 


Over the years, many special Speed Re- 


ducers and Increasers for various industrial 
Inertia-type dynamometer for testing friction materials for aircraft, industrial 


and governmental applications have been i 

designed and built by “Phillie Gear.” If you equipment, railroad, truck, and bus brake assemblies. The components are 
: x arranged in tandem. At the far right are the triple-speed induction motor 

have an unusual or special drive problem ... and clutch mechanisms. Following, in order, are the inertia wheel disks, the 

consult “Phillie Gear" Engineers and be Philadelphia reduction unit, and the torque stand to which the brake assembly 

assured of complete satisfaction. at the left is attached. Complete, the dynamometer weighs 200 tons. 


PHRADELPHIA GEAR WORKS, INC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. ld Debs s LimiTorque Valve Controls 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON « LYNCHBURG, V - X —" 


& M 
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Perspectives 
DESIGN AND DEVELOPMENT 


ENGINEER SHORTAGE? 


ESA'S OPPOSITION 


"No such thing," says the Engineers and Scientists of America (ESA), 
a national federation of collective bargaining groups for engineers and 
scientists, in commenting on the current lament about the lack of engi- 
neers. "There might be a shortage in a few specialized fields, but the 
Engineering Manpower Commission of the Engineers Joint Council would 
have us believe that industry—and the defense program which goes along 
with it—is in great danger. We would materially aid the situation by 
giving engineer's salaries a boost to what they should be. Many engineers 
would return to engineering if they knew that they would get the financial 
reimbursement and recognition due them." 

This is just one of ESA's charges. Another is what they consider as 
the poor utilization of engineers. Instead of hiring five engineers at a good 
salary, and providing them with technicians as assistants, many companies 
hire ten engineers at a low salary, and have five of these do technician's 
work. True, this is bad management. But with many companies, it is 
nothing more than "stockpiling"— waiting for the big government con- 
tract which will require these engineers. The practice of drafting engineers 
and engineering students for military service is also to be deplored. 

ESA's adherents are its approximately 40,000 members around the 
country who believe in what ESA is trying to do, and who claim to have 
benefited already. Some of the companies represented in this group are 
sections of: Boeing Airplane Co.; Douglas Aircraft; Lockheed Aircraft; 
Consolidated-Vultee Aircraft; Rheem Mfg.; Minneapolis-Honeywell; 
Sperry Corp.; General Electric Switchgear Works; Western Electric; 
R.C.A.; and engineers of the Tennessee Valley Authority. Some of the 
gains claimed by ESA in these companies: percentage salary increases 
instead of cents-per-hour increases; increasing the size of merit pay pools; 
and giving a greater percentage increase to the older, more experienced 
engineer, than that received by the new, less experienced engineer. 


The leaders of ESA are well aware of the violent opposition voiced 
by many engineers, the major opponent being the National Society of 
Professional Engineers. Example: “Are we going to trade in our pro- 
fessionalism for a union card?” ESA says that such a statement puts the 
cart before the horse-—that engineers have already lost their professional 
status. This loss caused collective bargaining, and not the reverse. 


Another plan: "The NSPE or the engineering societies, and not a 
union, should handle this problem." ESA's answer: "This is impossible. 


The NSPE and all the societies are controlled by men high in management. 
How could these men represent the employed engineer in salary disputes?" 
As to the suggestion for an organization like the American Medical 


( Continued on page 125) 
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Why Bodine motors 
were selected 

for Electric Aire 
hand dryers 


It's one of the least expensive ways known for 


drying hands . . . 2,000 hands for 16c. 


Electric Aire says motor's minimum life ex- 
pectancy in dryer is 25,000 hours . . . enough 
to dry all the hands in Detroit and Los Angeles. 


"For 20 of my 35 years in the electrio 
hand dryer business I have used Bodine 
Motors because they require less 
service and fewer replacement parts. 
It appears that their exceptional 
dependability lies in the high quality 
materials employed, unusually good 
workmanship, and thorough inspection. 
This is substantiated by the fact that 
windings seldom fail and sleeve 
bearings stand up better under neglect 
and hard use. Our experience with your 
ball bearing motors is still limited." 


This is what Mr. Hewitt has to say about Bodine 
Fractional horsepower electric motors. 


J 


J 


l 


This is an Electric Aire hand dryer . . . the 
kind you see in theatre or railroad station 
washrooms. 


The dryer's blower is powered by a Bodine 
Type NSE-12, 1/10 H.P., 6500 rpm, universal, 


resiliently mounted motor. 


This is Mr. E. S. Hewitt, president of Electric 
Aire Engineering Co., producers of the Elec- 
tric Aire hand dryer. 


Be sure your motor is as good as your product. 
For detailed information, contact Bodine 


Electric Co., 2260 W. Ohio St., Chicago, lll. 


BODINE MANUFACTURES 
FRACTIONAL HORSEPOWER 
ELECTRIC MOTORS FOR: 


dictating machines 
electric typewriters 
revolving signs 
adding machines 

coin counters 
therapeutical equipment 
film projectors 
printing timers 
automatic dispensers 
electronic controls 
stapling machines 
tope dispensers 
automatic wrappers 
compressors 

check signers 
recorders 

type setting machines 
display units 

...and for many 
other applications. 


Ask for a sample copy of 
“The Motorgram,” a 
bi-monthly publication 
discussing application and 
design of fractional horse- 


power electric motors. 
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Perspectives 


PROBLEM MADE WORSE 


HOW DID IT START 


WHERE DO WE GO 
FROM HERE 


Association or the American Bar Association, the ESA charges that both 
these groups are unions of the worst sort. The ABA, for example, 
is blunt. Either a lawyer pays his association dues, or he cannot practice. 


But if there is a shortage of engineers, and the want ads in any paper 
indicate that there is, then the problem is compounded by an even greater 
lack of information as to: the exact number of engineers now in industry; 
figures as to the extent of the shortage; how many engineers needed in the 
next five or ten years; and who is to answer if an over-supply develops. 


Then engineers opposed to unionism would like to know how the 
engineering profession has been maneuvered into this situation; and more 
important, "Where do we go from here?" 

In 1935 when the Wagner Act became law, few engineers realized 
what its effect would be. As employed engineers, they were employees just 
like machinists, tool makers, sweepers, and the like; and as such they were 
taken over by the craft unions. In many cases engineers were forced to 
join unions to keep their jobs. And once in, it was almost impossible to 
withdraw if they became dissatisfied with the action taken by the union. 
It was not until 1947 when the Engineers Joint Council, led by the ASCE, 
added the "Professional Employee" provisions section to the Taft-Hartley 
Act. One clause defined the professional employees, and another estab- 
lished their right to have organizations of their own. Still not acted upon 
in Congress is another amendment—H. R. 5504 sponsored by Rep. Kearns. 
Called the "Freedom of Association" clause, it would permit a professional 
organization to negotiate with employers without being classified as a 
labor organization. ESA disapproves, because professional organizations 
include supervisory as well as non-supervisory personnel. 


Most engineers feel that a union will do nothing more than create 
unrest among the younger engineers, and cause a lack of interest in their 
jobs and professionalism. Engineers are told from their days in college 
that they are close to management, which is as it should be. But a union 
would throw up a wall between the two. It seems almost inevitable that 
when the unions get a little powerful, the well-known labor union tactics 
will start, in spite of their claims to act as "professional men." They point 
to the strike at Arma Corp. as an example. 

However, the engineering societies should study carefully the results 
of recent Engineers Joint Council survey that was made to find out what 
engineers think of unions. A total of 112,000 questionnaires were sent to 
members of the ASCE, ASME, and AIE, and 64,000, or 57 per cent an- 
swered. Breaking down the results: Those opposed to collective bargain- 
ing units for engineers, 46,000, or 72 per cent; those not opposed, 17,300, 
or 27 per cent; those who believe these units to be advantageous, 12,800. 
Of those who replied, 2,300 were members of a collective bargaining group. 
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How to Cut Costs 75%... 
with Tinnerman SPEED GRIPS*! 


Assembly and material costs cut from 12 cents to less 
than 3 cents—a saving of 7597 on just one fastening appli- 
cation! That's the Tinnerman SrEekep» Nut Savings Story 
for the Automatic Radio Manufacturing Company, Boston, 
on its Custom-Bur_t AuTOo Rapnio LiNE. 


Speep Grip Nut Retainers replaced hard-to-fabricate tapped holes and weld- 
type nuts as the mounting fasteners on each set. SPEED GRIPS are quickly and 
easily snapped into square punched holes. No special tools or skills needed! Flat 
Type SPEED Nurs also provide a vibration-proof attachment of speaker to baffle. 


And here's a *temper-saver" for the man who installs the radio in his car. 
SPEED GRIPS have “mechanical hands” that hold the nut in bolt-receiving 
position for blind location attachments. What's more, they ''float" to com- 
pensate for any misalignment in mounting holes. 


There are more than 8,000 shapes and sizes of SPEED Nur brand fasteners to 
help you save assembly time, material costs and handling. Write today for your 
"SPEED Nut Savings Stories" booklet of typical Tinnerman savings to industry. 


TINNERMAN PRODUCTS, INC. * BOX 6688, DEPT. i2, CLEVELAND I, OHIO 


Canada: Dominion Fasteners, Ltd., Hamilton, Ontario. Great Britain: Simmonds Aero- 
cessories, Ltd., Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH 'MECANO"'', Lemgo-i-Lippe. 


» 


TINNERMAN 


FASTEST THING (N FASTENING S® 


j 


SPEED GRIPS are applied by hand 
on this automobile floor pan. 


] 


i 


Front seat grab handle of car is 
ready to receive bolts in final 
assembly. 


Speep Grips furnish a firm, 
sturdy attachment for television 
chassis mounting. 


More than. 8000 shapes and sizes 
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PRODUCT ENGINEERING 


Humans on the Chance Curve 


IF THE GRADES obtained in an examination arc 
plotted as ordinates against the number of people 
who obtained that grade, the resulting graph will 
be a probability-and-chance curve. The percentage 
figure corresponding to the peak of the curve will 
indicate the difficulty of the examination relative 
to the knowledge or preparedness of the persons 
examined. The theoretically perfect examination 
would be one in which the ordinates at zero per 
cent and 100 per cent would be zero and the 
ordinate at the 50 per cent mark would be the 
maximum. 

If it were possible to measure accurately the 
various human values and plot each of them, pre- 
sumably similar probability-and-chance curves would 
be obtained. The significance of this is that most 
humans rate 50 per cent, none rates zero and there 
is no such thing as a perfect man in any respect. 

There is also another significance, and it is an 
extremely important one in business operations. It 
is this: The chances are, as demonstrated by the 
probability-and-chance curve, that the persons who 
possess certain abilities and knowledge to an excep- 
tional degree are not understood, favored or sup- 
ported by the majority. This explains why the 
majority is so often wrong. 

This inability of average humans to accept on 
faith that which they cannot understand largely 
explains the slow progress of mankind toward Utopia. 
Ego, conceit, extrovertism and bombast carry more 
weight in molding opinions of the majority than 
do humility, modesty, diligence and intelligence. 
Slogans find quick acceptance. Logic is derided and 
men of vision are ridiculed. 

Robert Fulton was a fool, Goodyear was crazy, 
Alexander Graham Bell was a dreamer, McCormick 
was just a trouble maker. Galileo was flogged. The 
majority was against each one of these men. 
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Engineers frequently find themselves in disagrec 
ment with the majority. In companies wherein top 
management is in the hands of non-technicalh 
trained men, this is a common situation. It is 
to be expected. 

Men who have the ability to gage correctly the 
boundaries of their ability for intelligent judgment 
do not make the mistake of making decisions based 
on ignorance when facts are readily obtainable. 
Nor do they belittle the knowledge of others or 
despise the creative skills of geniuses whose mental 
abilities are beyond their understanding. Such arc 
the men who are the real leaders in advancing the 
prosperity of their business and the welfare of society. 

According to “the story,” when General Electric 
Company bought a small outfit it was forced, 
"against its better judgment," to include in thc 
bill of goods a hunchback called Steinmetz. But 
G.E. was quick to recognize the wizard whom 
"nobody" understood, the great teacher whose think 
ing could not be fathomed, the peculiar man whose 
social ideas were decades ahead of his time. General 
Electric executives not only encouraged and sup 
ported Dr. Charles P. Steinmetz, but also catered 
to him and backed him up with millions, though 
they could not understand his technology. General 
Electric prospered. 

According to the "probability-and-chance" curve, 
all companies cannot be General Electrics. And for 
the same reason, all engineers cannot be Steinmetzes. 
But all can try to be. And all should respect and 
honor the man who occupies a position near the 
peak of that curve. 
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END 
MAINTENANCE 
PROBLEMS 


with Bearings ‘Built 


to Be Forgotten!" 


When machine design calls for bearings in inaccessible 
places, serious maintenance problems often arise. Dis- 
assembly for bearing replacement or adjustment is usually 
costly in both man-hours and lost production. Much the same 
holds true for many consumer products that must take use 
and abuse, yet operate efficiently over long periods. 


BALL BEARINGS THE SOLUTION 


Fortunately, the engineer today has a ready answer at 
hand. Because of certain unique advantages, ball bearings 
are ideal in virtually all cases. Ball bearings are permanent, 
fixed units. When properly enclosed they operate over 
extremely long periods with practically no wear. Thus, the 
various parts of the bearing retain their accurate inter- 
relationship. In effect, this means that ball bearings are the 
most practical of all anti-friction bearings to fit with perma- 


A. The automotive fan and pump shaft bearing originated by New 
Departure demonstrates advantages of the sealed-for-life principle. 
This bearing has eliminated all the old water pump troubles and 
service. It requires no relubrication or adjustment. It has proved that 
it is "built to be forgotten," through use in cars and trucks everywhere. 


B. Conveyor roll units constructed around New Departure conveyor 
bearings require remarkably few parts. Bearings are sealed and 
lubricated for life. Savings in labor and lubricant are most pronounced. 
Units with these bearings are economical to produce and easy for 
the operator to set up. They also are "built to be forgotten." 


C. The New Departure reor wheel bearing has made it possible 
for the engineer to design the simplest, strongest and most foolproof 
of mountings. This permanently sealed bearing requires no adjustment 
or relubrication. Grease gun fittings are eliminated. It is famous 
because it has demonstrated in millions of rear wheels that it needs 
no attention . . . it can be forgotten. 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONN, 





BALL 


BEARING 


NEW DEPARTURE 


e 
&5 


"UMBER 


nent seals. Lubricant can be enclosed for lifetime operation 
in many services. 

THE SEALED-FOR-LIFE BEARING 

The most logical choice in applications such as those outlined is 
New Departure Sealed-for-Life bearings. This great ad- 
vance in bearing design was originated and developed by 
New Departure. More than 266 million of these bearings 
have proved their value in service. 

In case after case, New Departure Sealed-for-Life bearings 
have cut maintenance costs to the zero point. Truly, they are 
"built to be forgotten"! 

Consult with New Departure on your bearing problems. 
You will find the experience gained through more than 50 
years of designing, testing and manufacturing bearings a 
major assistance. 


"E 
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Send for Booklet D-2 
on sealed ball bearings 
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Polysulfide Liquid 
Polymer Sealers 


n. Are flexible and can be applied by an air-driven 
caulking gun to provide an excellent pressure seal. 


W. J. SNODDON 
J. C. MIDDLETON 


Adhesives and Coatings Div. 
Minnesota Mining & Mfg. Co. 
Detroit, Mich. 


Sealing materials for joints must fill seams and voids and be resist- 
ant to corrosive attack. While these plastic sealers may be applied 
in a liquid state, they will cure and harden in place without being 
damaged when the parts are removed for maintenance or inspection. 
The flexibility of polysulfide sealers permits their use under conditions 
of expansion, contraction and torsion. 
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(a) Low temperature flex poneis 


— — — -— 


(c) Tensile specimens in fluid immersion holder 


(b) Adhesion panels 


(d) Shore "A' hordness specimens 


Fig. 1—Test specimens. 


[HE oxidation attack, aircraft fuels, 
most organic solvents, oils and water, plus low temperature 
flexibility superior to other sealers possessing equivalent 
solvent resistance, makes polysulfide liquor polymer sealers 
ideally suited for rugged service applications. In the aircraft 
industry, for example, compounds of this type are used for 
pressure cabin, access door, integral fuel and oil tank seal- 
ing and as diclectric sealers for electrical connections. 

Polysulfide polymers are prepared by reacting organic 
dihalides, such as ethylene dichloride, with sodium poly- 
sulfide. A solid of high molecular weight is formed and 
this must be transformed to a liquid by the chemical 
process of reduction. The molecular structure of the liquid 
polymers is typified by HS-R-SH, where R represents a 
long chain composed of carbon, hydrogen, sulfur and 
depending on the particular organic dihalide used, oxygen 
atoms. ‘The SH portion of the structure is a thiol group. 

To these liquid polymers which have a clear amber color 
and a syrup-like consistency, are added pigments such as 
carbon black, and other compounding ingredients. The 
uncured sealers have a heavy paste-like consistency and are 
soluble or partially soluble in many ketone, ester, aromatic 
and chlorinated hydrocarbon solvents. 

An accelerator, usually based on lead dioxide, is supplied 
with the sealer. The user mixes the accelerator into the 
base sealer and within a given period of time the sealer 
cures to a solid, rubber-like material. Heat and humid 


ABILITY TO RESIST 
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conditions accelerate the curing process. The cure is very 
rapid unless retarding ingredients are incorporated during 
the manufacture of the sealer. To make the cured sealer 
adhere firmly to the applied surface, adhesion promoting 
agents are added during manufacture. 


PIGMENTS FOR SPECIAL USES. Carbon blacks usu- 
ally provide the best reinforcement but light colored pig- 
ments are also used. Where used to seal electrical com 
ponents, light-colored pigments are required to reduce 
electrical conductivity. 

The period during which the sealer remains pliable and 
workable after the accelerator has been incorporated is 
ca led the working life or pot life, and the period required 
for a firm rubbery cure is the cure time. A sealer and 
accelerator compounded for a short working life also has 
a short cure time; a sealer and accelerator combination 
having a long work life has a long cure time. The most 
widely used combinatign has a working life of 2 to 4 hours 
and a cure time of 24 to 48 hrs. 


PHYSICAL PROPERTIES. Special additives and com- 
pounding procedures affect the physical properties to a 
considerable extent but the approximate range of values to 
be expected from cured compounds of three different types 
are given in Table I. Fig. 1 shows several test specimens 
and Fig. 2 a flex panel in a 2-in. radius mandrel. 
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Table I—Approximate Physical Properties of Sealers 


Tensile Strength (psi)!.... 
Elongation per cent! 
Hardn 


Adhesion to Alclad Alumi- 
num (Ib/in)*- 

Tension Shear Values with 
Alclad Aluminum (psi)*. 

Adhesion to Clean Steel 


125-200 


20-60 
Low Temperature Service 


—50to —80F 


180 F max. 


! Cast s specimens. 
! Shore '*A" Durometer Scale. 
* 180? peel test at 


in the lower jaw. 


acid etch of Alclad. 
area. 2 in /mia rate of jaw separation. 


* As determined by flexing Alclade panel coated with a } in thick sealer layer;over a 2 
Both ve failures occur. The non- "adhering 
type (B) cannot be tested in this manner, but it becomes brittle in the —50 F to 


in (radius) mandrel. &dhesive and cohesi 
: On p —— also. 
50 F effect is noted in a few da 


sulfide usually forms on the surface of t e test specimen. 


Table II—Low Temperature Flexibility Properties of Cured 


Sealers After Immersion in 70 Per Cent Iso-octane— 


30 Per Cent Toluene Test Fluid at 130 F! 


Temperature Range for Failure 


of the i jaw separation. The wane | portion of the panel is clamped 
jaw of the tensile machine. A screen of cotton duck (embedded in the 
Failures are usually cohesive. 


1 in by 3 in panels 0.05 in thick. 14 sq. in. bonded 


ed exposure at 200 F dry heat the sealers will stiffen and become brittle. 
may occur and a bloom of lead 


Type C 
white 


200—400 
100-300 
20-50 
15-40 
100-175 


15-40 


—50 to —80F 


Fig. 2—Flex panel in 2-inch radius 
mandrel. 


+ 
o 


m 
o 


O EC-80! / EC -103 
0 EC- 1325 /EC -1031 


4// failures cohesive 


o 


Lbs/In.,IGO F Peel Test ot 2in./min 
N 
o 


o 
o 


2 E 6 8 10 
Doys Immersion Time ot (30 F 


Material No Immersion 


—70 to —80F 
—80 to —90 F 


EC-801/EC-1031 
EC-1325/EC-1031... 


10 Days Immersion 


—80 to —90F 
—80 to —90F 


Fig. 3—Adhesion of cured sealers to Al- 
clad aluminum after immersion in 30 
per cent Toluene-70 per cent Iso-octane 
test fluid at 130 F. 


! As determined by flexing an Alclad panel coated with a 1/16 in thick layer of sealer 
over a 2 in radius mandrel. Both adhesive and cohesive failures noted 


Table III—Tensile Properties of Cured Sealers After Immer- 


sion in 70 Per Cent Iso-octane—30 Per Cent 


'Toulene Test Fluid at 130 F: 


Material 


No Immersion 


EC-801/EC-1031 
Tensile Strength (psi) 
Elongation, per cent. 
EC-1325/EC-1031 
Tensile Strength (psi) 
Elongation, per cent. 
! Dumbell specimens cut from cast slabs. 


376 
400 


288 
440 


SOLVENT RESISTANCE. In general, the resistance of 
the cured sealers to aliphatic solvents, aircraft fuels and 
oils is excellent. The resistance to aromatic solvents is 
good; resistance to ketones and acetates is fair. Since the 
cured sealer is attacked by chlorinated hydrocarbons, the 
latter materials are used as stripping agents. Fig. 3 illus- 
trates adhesion after immersion for two cured type 3M 
sealers (EC-801 sealer with accelerator ES-1031 and 
EC-1325 sealer with the same accelerator) cured on cleaned 
Alclad paneis. The test fluid was 30 per cent toluene— 
70 per cent iso-octance, by volume, at 130 F. Adhesion 
of the sealer to Alclad was measured periodically by a 
180 F peal test. 

Table II gives low temperature flexibilities and ‘Table 
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10 Days Immersion 


251 
142 


285 
512 


III tensile properties under similar 
conditions of immersion. 

EC-1325 is superior with respect to 
its excellent long term aging proper- 
ties in oil and aromatic fuel, although 
it is initially softer and does not have 
the tensile strength of EC-801. 


CHEMICAL RESISTANCE. Prop- 

erly compounded sealers based on 

polysulfide liquor polymers are resist- 

ant to water, many alkalis and salts. 

Resistance to non-oxidizing acids in 
moderate or low concentrations is fair and to oxidizing 
acids is poor. Use of these sealers where mercaptan concen- 
trations are greater than 0.005 per cent is not recom- 
mended. Weather resistance is excellent as illustrated by 
sealers which have been subjected to atmospheric exposure 
in the Detroit area for more than four years. 


ELECTRICAL PROPERTIES. Sealers based on poly- 
sulfide liquid polymers which are intended for electrical 
applications are usually compounded with inorganic, non- 
conductive pigments rather than carbon blacks. Properties 
which may be expected from properly compounded sealers 
are listed in Table IV. Values may differ considerably 
from those given depending on compounding. 
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AIRCRAFT APPLICATIONS. Compounds based on 
polysulfide liquid polymers are used extensively as sealers 
for integral fuel tanks on aircraft. The term “integral fuel 
tank” designates a fuel cell whose boundaries are made 
up as completely as possible of primary structure, such as 
the upper and lower wing skins and bulkheads in the air- 
craft wing. The weight saving as compared to a separate 
fuel tank within the wing, is significant. The sealer is 
applied in corners, injected into voids, over seams and 
along faying surfaces. Sealers based on the liquid polymers 
are superior for this application because of their gasoline 
resistance, flexibility at low temperatures and room tem- 
perature curing properties. 

In addition to filling the seams and voids, the sealer 
must absorb the dynamic motion in the searas and over 
many joints while the structural members associated with 
the sealer must sustain the major stresses. In conjunction 
with the use of sealers, highly developed riveting tech- 
niques play a major role in the attainment of fuel tightness 
by allowing very close and practically motionless metal- 
to-metal contacts. 


PRESSURE SEALS FOR AIRFRAMES. Heaters, air 
conditioners, and pressurization pumps are added to spe- 
ciaily designed air frames to maintain passenger and crew 
comfort at normal operational altitudes. Sealers based on 
polysulfide liquid polymers play an important role in 
minimizing pressure loss in the airframe structure and are 
used extensively when voids and seams are to be packed 
or where, to maintain a seal, no shrinkage can be tolerated 
and where the sealer must withstand rapid and wide fluc- 
tuations in pressure and temperature. 

Pressure cabin sealing is done on both the side of the 
structure to which pressure is applied, (the “on pressure” 
side) and on the side where no effort is made to maintain 
air pressure, (the "off pressure” side). Sealers such as 
EC-801 are used almost exclusively in off-pressure sealing, 
particularly where the sealer is exposed to weather aging. 
These areas are usually found in baggage compartments, 
wheel wells and tail section bulkheads which border the 
pressurized area. Similar applications are the sealing of 
windows and canopies. The sealer must not only withstand 
pressure fluctuations but must resist weather aging, be 
able to bridge large gaps, maintain dimensional stability 
and flexibility over extreme temperature ranges and have 
no crazing or discoloring effect on safety glass or Plexiglas. 


GASKET SEALS. Integral fuel tank and pressure cabin 
sealers have a high degree of cohesive strength. If such 


Table IV—Electrical Properties of Liquid Polymer 
Sealers 


Dielectric Strengthi. ..................... 150-250 volts /mil 


LEE LV Loue Reve) ro 6-8 
ST n 0.001—0.050 
0 30-50 sec 

an ie 5 ov ces Suites added ca. 10!? ohm-cm 
Burfece Roesistivitut, 1... eee rrt ca. 10" ohms 


1 ASTM D-149-44 Short Time test in oil. Voltage rise of 500 volts/sec. % 
. Information based on room temperature tests at 1 
i per second. 

* AST . Based on tests at 77 F, 50 per cent R. H. 


95-48T. 
‘ASTM D-257-52T. Tinfoil electrodes, 480 volts direct current with a 
period of electrification of one minute. Tests at 77 F, 50 per cent R. H. 
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materials were used to seal access doors to fuel tanks, the 
door and structure around it would be damaged in the 
process of removal. Consequently, non-adhering sealers 
(Table I, Type B) were developed for this application. 
The sealer such as EC-1326 and EC-1342 (white), is 
applied by a flow gun or putty knife and cures at room 
temperature to form a gasket resistant to fuel, oil, water, 
and weather attack. 

The sealer must have sufficiently low adhesion to allow 
removal of the parts involved without damage. It must 
allow sufficient bolt torque or pressure to be imposed on 
the parts so that the desired seal is maintained. The design 
of the parts is important since the gasket-forming sealers 
have a tendency to flow or relax their internal resistance 
under the pressure of the attachments. This relaxation, 
however, reaches an equilibrium which is determined by 
the design of the surfaces, attachments and the torque 
and pressures involved. Such sealers are used in removable 
pumps, joints, fuel system connectors, access doors and 
elsewhere where low adhesion, fuel resistance and excel- 
lent low temperature qualities are required. 


SMOOTH SKINS FOR AIRCRAFT. Sealers based on 
liquid polymers are used as aerodynamic smoothers. Here 
the purpose is to reduce drag and to minimize vibration 
due to buffeting in high speed aircraft. The design must 
be such that the void or exposed irregularity may be filled 
and smoothed. 

Designs incorporating liquid polysulfide sealers are not 
restricted to rigid joints and other filled areas. These 
sealing or aerodynamic smoothing materials are relatively 
flexible and permit relatively liberal conditions of expan- 
sion, contraction and torsion. EC-1180 is an aluminum- 
pigmented aerodynamic smoother which sets to a tough, 
flexible rubber-like solid. The cured material may then be 
sanded and feathered out to produce the desired surface 
contour. 


TOUGH ELECTRICAL SEALERS. Electrical proper- 
ties of non-carbon black pigmented sealers are indicated 
in Table IV. Electrical components sealed with these 
materials are protected against attack by moisture, fuels, 
oils, fungus and salt air corrosion. The sealers remain 
flexible and enhance resistance to vibration through a 
wide temperature range. 

A specific example is the use of EC-1120-PC as a dielec- 
tric sealer in electrical wiring connectors to prevent wire 
breaks caused by corrosion and vibration and thus elimi- 
nate short circuits which arise from this cause. A second 
advantage is that the connector shanks can be designed 
to reduce weight as the sealer has sufficient strength to 
support wiring. These compounds are of the adhering-type 
as it is necessary for the sealer to adhere to the wires and 
sides of the connectors to maintain a good seal. 


OTHER APPLICATIONS. Outside the aircraft industry 
polysulfide liquid polymer sealers have many uses; such as 
in the marine field in the sealing of wood deck and hull 
seams and as double planking cements. A rubbery seal is 
formed which is resistant to weather, oil, and salt water 
and remains flexible over a wide temperature range. Other 
examples are the sealing of washing machine agitator parts, 
concrete and metal expansion joints and caulking against 
weather. 
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: High Strength Alloy 


Fig. 1—Hydraulic pump, left, 
served as proving ground for gears 
made from alloy steel powder. 
Tests showed these gears could re- 
place ones cut from SAE 4645 
steel, and cost about 20 per cent 
less. Typical application for the 
pump, which is produced by Hy- 
dreco Div. of New York Air Brake 
Co., is the John Deere combine 
shown above and on the cover. 





Steel Powder Metal Parts 





Gears, cams and similar components made of pre-alloyed steel powders — which can be 


through-hardened even in thick sections — are now being fabricated on a production basis. 


Thus, the inherent economic features of the powder metallurgy process are combined with 


strength, hardness and wear resistant properties approaching those of solid bar stock. 


ONE OF THE MAJOR LIMITATIONS of the powder metal 
process has been its inability to produce high strength parts 
economically. Probably the first step to overcome this was 
to infiltrate porous iron with another metal such as copper 
or a copper alloy. This has a marked improvement on 
strength and provides good damping properties as evi- 
denced by jet engine blade applications. However, it also 
has limitations and tends to negate some of the advan- 
tages of the powder metal process. For example, the exces- 
sive size change and distortion that occurs during infil- 
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trating cannot be corrected by a coining operation, and 
the finish may be marred by surface errosion, particularh 
on larger parts. 

High-density iron powders such as the soft electrolytic 
grades offset some of these shortcomings. They are worked 
down by annealing and repressing to a point approach- 
ing the solid density and subsequently carburized and 
quenched. Ultimate tensile properties exceeding 100,000 
psi have been reported for parts having thin cross-sections 
that could be carburized effectively. However, the normal 
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growth and distortion that occurs in carburizing and 
quenching makes it difficult to maintain close tolerances 
and dimensional uniformity. This is particularly apparent 
with parts having intricate design, nonuniform density 
distribution, and where deep carburizing is necessary. 

Now, pre-alloyed steel powders are available for produc- 
tion use to bridge the gap between conventional powder 
metal compacts and solid materials and at a cost compar- 
able to that of the electrolytic irons. The current status 
of this development is the result of the combined efforts 
of three companies: Vanadium-Alloys Steel Co. developed 
the powders; Keystone Carbon Co. effected satisfactory 
techniques for using the powder in the manufacture of 
high density, high strength parts; and the Hydreco Div. 
of New York Air Brake Co. gave the material its field test 
by replacing cut steel gears in certain high-pressure 
hydraulic pumps, Fig. 1, with powdered metal ones. 

The typical composition given in Table I corresponds 
to an SAE/AISI 4600 series steel. Although it is possible 
to produce powders in practically any composition that 
can be melted, these particular grades are especially uscful 
for mechanical components such as gears and cams. 
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Fig. 2—Typical spur gears produced on 
the same set of dies from alloy steel 
powder. An inherent feature of this 
process is that different face widths can 
be produced from the same tools merely 
by adjusting the stroke of the press. 


Fig. 3—Irregular shape of pre-alloyed 
steel powders (SAE 4650) results in 
good green strength because of close 
interlocking of surfaces that takes place 
during molding. Distribution of alloy 
content is closely controlled when pow- 
der is produced so that each particle has 
the same composition as the melt and 
responds to heat treatment in same man- 
ner as rolled or cast stock of the same 
analysis. (20 X magnification) 


As indicated in Table I, the alloy steel powders are 
available with a range of carbon contents. Two standard 
compositions are expected to satisfy most mechanical 
applications; one has 0.30 and the other has 0.50 per 
cent C. Standard sieve analysis is — 100 mesh, but meshes 
from —20 to —325 are obtainable. Table II shows the 
sieve analysis of a typical sample. 


Physical and Mechanical Properties 


The outstanding characteristics of these alloy steel 
powders are: 

1. High Hardenability—The alloy content makes it 
possible to thoroughly harden thick sections that could 
not be hardened using iron-carbon mixes. 

2. Response to Heat Treatment—Parts made from the 
pre-alloyed powder respond to heat treatment to the same 
degree as parts made from bar stock of the same chemical 
composition. 

3. High Tensile Strength—Because parts can be fully 
heat treated, it is possible to produce high strength parts 
over a range of densities. 


Product Engineering — March, 1955 





Table I—Typical Alloy Content 
Prealloyed Steel Powder 


Element Content, per cent 


Carbon 


Silicon 


As specified 
0.35 
0.75 
0.010 
0.010 
1.85 
0.25 


Manganese 
Sulphur 
Phosphorus 
Nickel 
Molybdenum 


Fig. 4—Typical martensitic structure 


The surface shown has a hardness 
microstructure that would be seen in SAE 4650 bar 


to the same level. (500 X magnification) 


Table Il—Typical Sieve Analysis 


Table III—Physical Properties of Prealloyed Steel Powder 


(Same chemical comp. as SAE 4650 steel,—100 mesh) 


Mesh Size Per Cent 


Compacting Pressure, psi 


+100 2.0 
—100 + 140 
—140 + 200 


17.0 
20.0 


Apparent density, g/cc 


60,000 


Green Density, g/cc 2 


(6.8) 
2.38 


Compression Ratio 2.6 


—200 + 325 
—325 


30.0 
28.0 


Flow Time, sec... 33 
Weight Loss ... * 0.5 


2,150 F—H2, (per cent) 


4. Good Green Strength—Careful control of particle 
size distribution and shape, Fig. 3, give the powder good 
molding characteristics. Also, this produces a green part 
that is strong enough to withstand completely automatic 
handling before sintering. 

5. Low Shrinkage—Shrinkage during the sintering oper- 
ation for the alloyed powders does not differ appreciably 
from that encountered with conventional bronze and iron 
powders. 

In Table III are summarized the physical properties of 
a powder with the same composition as SAE 4650 (0.50 
per cent C) steel. Fig. 4 is a photomicrograph that shows 
the heat treated structure of a gear fabricated from this 
powder. The structure of this gear is the same as would be 
observed in bar stock of the same composition and heat 
treatment. 

The mechanical properties of typical parts produced 
from SAE 4630 (0.30 per cent C) powder for high strength 
applications are listed in Table IV. Intermediate strength 
parts can also be produced having physical properties 
falling between those available with conventional powders 
and those of Table IV. 
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Design Factors 


The design requirements for pre-alloved powders are 
5 | | 

essentially the same as those of bronze and iron powders. 

Typical tolerances are: 


3-0.001 in./in....Radial dia or dimension opposite to 


direction of molding 
Dimension in direction of molding 
(TIR) 


.Paralellism of gear teeth 


--0.005 in./1in. 


+0.001 in 


--0.0002 in 


Concentricitv 


Surface finish is considered to be superior to that of a 
precision ground surface. Also, once the proper finish 
has been built into the dies, there will be a minimum 
variation in quality for the life of the dies. On the other 
hand, cut and ground surfaces are subject to human as 
well as machine variations. 

At present, parts—including gears—can be made in 
sizes up to the following limits: 


Diameter 9 in. max 


Surface arca 10 sq in. max 


Thickness 6 in. max 








Table IV—Typical Properties of High 
Strength Steel Parts 


(SAE 4630 powder) 





Apparent Density, gm/cc (dry) 7.5 
Ultimate Tensile Strength, psi.. 115,000 
Yield Point in Tension, psi 

(0.2% offset) NR 85,000 
Elongation in 1 in., per cent. ... 1.5 
Yield Point in Compression, psi 


BONN ...ooeisoosomi 80,000 
Compact Hardness, Rockwell...A65 (C30) 
Particle Hardness, Rockwell.... C50 
Modulus of Rupture, psi...... 195,000 
Radial Crushing Strength, psi. 250,000 
Total Porosity, per cent by volume 4 





Hardness tests on typical production parts showed a 
minimum overall hardness of Re 30 and a minimum par- 
ticle hardness of Rc 50. 


Production Requirements 


Where high strength and ductility are desired, the 
processing technique is as follows: 

l. Blend powders with lubricant 

2. Press powder into green part 


3. Sinter at 2,200 F for one hour in an atmosphere 
neutral to the desired carbon potential 


4. Coin 
5. Resinter 
6. Repress or re-coin to approximately 95 per cent 


theoretical density 
. Anneal 

8. Oil quench from 1600 F 

Where intermediate strength parts are satisfactory, a 
technique has been developed which consists of adding 
0.5-1.5 per cent lubricant such as zinc stearate and mold- 
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Fig. 5—This powdered steel 
gear is still in good condi- 
tion even though it was used 
in four different pump as- 
semblies that were tested to 
destruction. The blued end- 
faces are a result of reduced 
running clearance. Cracks 
developed on these surfaces 
but did not extend through 
the blued areas. 


ing at 60,000-100,000 psi followed by sintering at 2,000- 
2,100 F in an atmosphere neutral to the carbon content. 
Endothermic atmospheres enriched with natural gas or 
propane additions are suitable, and exothermic and dis- 
sociated ammonia atmospheres, also enriched with fuel 
gas additions, can be used. The sintered part can be 
heat treated by oil quenching from 1,500-1,600 F. 


Comparison With Solid Steel Gears 


Data have been compiled by Hydreco comparing pow- 
dered steel gears like that of Fig. 5 with cut steel gears 
made from SAE 4645, heat treated and hardened to 
Re 50-56. The primary objective was to reduce gear costs 
without sacrificing performance. Since these parts are 
used in hydraulic pumps and motors, the comparison was 
made on the basis of such properties as strength, wear 
resistance, surface durability, pitting and scoring. 

To determine the wear and fatigue characteristics of 
the gear teeth, endurance tests—some as long as 4,000 hr, 
as indicated in Fig. 7—were run at maximum rated pres- 


-March, 1955 


Product Engineering 








iM 


Close-up shows die details and fine finish of gears. See Fig. 9 for comparison of cut, ground and powder surfaces. 


sure of 1,500 psi, and at constant speed and temperature. 
Other tests were made at 167 per cent of maximum rated 
pressure, at 200 F oil temperature with cyclic loads and 
with instantaneous pressures 20 per cent above the mean 
operating pressure occuring at a frequency of about 260 
cps (see Fig. 6). Maximum operating speed for the tests 
was 4,000 rpm, corresponding to a pitch line velocity of 
1,570 ft/min. 

The dynamic loading of the gear tooth was calculated 
to be 2,290 Ib with a resultant gear tooth stress of 44,000 
psi under the most severe test conditions. In most of 
the tests the gears were pressed on the pump shaft. With 
maximum interference between gear bore and shaft, a 
calculated stress of 45,000 psi was produced in the hub. 

In the above tests, the performance of the powdered 
metal gears was equal to that of the cut steel gears. 

Because any wear or scoring of the gear end-faces is 
immediately reflected as a loss in pump efficiency, exten- 
sive tests of these surfaces were conducted under varying 
conditions of temperature, speed, pressure, pump running 
clearances, and oil cleanliness. Result: the alloy steel 
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Fig. 6—Oscilloscope trace showing 
artificially induced shock pattern 
(pump pressure) used for endurance 
testing of gears. Pressure was alter- 
nately applied and reduced to zero 
for 10 sec intervals throughout the 
tests—some of which lasted 700 hr 
each. 


Fig. 7—Powdered steel gears after 
4,050 hr of testing at 1,750 rpm and 
max rated pressure of 1,500 psi. Load 
and temperature were essentially 
constant. No change in face width 
could be detected from micrometer 
measurements made before and after 


the tests. 


powder gears proved to be equally resistant to end-face 
wear and scoring as the cut gears. 

With both powdered steel and cut gears, pitting occurred 
on the tooth surface near the pitch line after prolonged 
operation but it was not found to be a critical factor. 
l'he amount of pitting with both types was a function of 
the time at a given load and tooth alignment. 

After many thousands of hours of pump testing, Hydreco 
engineers report that they have never experienced a gear 
failure—even when assemblies were run to destruction. 
In one instance, Fig. 5, the same gears survived four such 
destructive tests, operating for more than 750 hr in all. 
In most such tests, the shafts failed in torsion as a result of 
seizure, but the gears were still usable. For the gear shown, 
the end-faces were blued to a depth of à in., and heat 
cracked at the surfaces, but no tooth failed. 

Che excellent surface finish of the gear teeth is another 
point in favor of the powdered steel gear. A good surface 
finish on the tooth surface is necessary in a gear for a 
hydraulic pump application because the volumetric effi- 
ciency, Fig. 8, is dependent upon the seal offered by the 
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Volumetric Efficiency, percent 


Fig. 8—Almost flat volumetric efficiency curves are indicative of the good 
wear characteristics of the powder gears, — — 
— 


end-faces is immediately reflected as a loss of 
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(A) Cut gear (20-30 RMS Microin.) 









B) Cut ond ground geor (9-14 RMS Microin. 





(C) Powdered meto! stee! geor (4-5 RMS Microin.) 


Fig. 9—Comparison of surface finish of teeth in the direction of face width 
for gears produced as follows: (A) cut; (B) cet and ground; and (C) 

steel. Comparing measurements taken along the tooth profile 
would show even greater variations between cut and pressed gears because 


of tool marks. 


mating of the teeth of the two pump gears. To produce 
a finish on a cut steel gear equivalent to that on the pow- 
dered steel gear (see Fig. 9) would require precision 
grinding. The maximum variation in finish that has been 
found is 4-12 microin. RMS, as measured with a Brush 
surface analyzer. 

Comparing test gears of both the powder and cut types 
showed less scoring or scuffing of the tooth face of the 
pressed gear—primarily because of the better surface finish 
noted above. Possibly another contributing factor is that 
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although the density of these 
parts approaches 95 per cent 
of solid material, there is still 
a small amount of porosity. 
During oil quenching these 
pockets may store enough 
oil to improve the running 
characteristics of gears and 
similar components. 

Relative strength tests werc 
made by subjecting gears to 
a radial crushing load. Tho 
load was applied on the tip 
of the tooth over the keyway 
with the gear supported on 
two opposite teeth. Results 
indicated the powdered steel 
gears to have 80 per cent of 
the radial crushing strength 
of the cut steel gears formerly 
used. This was adequate for 
the application. 

However, one of the 
strongest motives for utilizing 
the powder metallurgy proc- 
ess still is the cost-per-part. 
Hydreco estimates that their 
gear costs have been reduced 
at least 20 per cent. What is 
more important, they found 
that they had simultaneously 
improved the performance 
characteristics of their pump. 
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Editors Note—In keeping pace 
with the important develop- 
ments in the powder metallurgy 
field, the following articles have 
been presented in past issues of 
Product Engineering. 

"Power Metal Bronze bush- 
ings,” April 1954, page 182. 
Design data required to insure 
satisfactory service of self-lub- 
ricating bearings — including 
press fit values, dynamic load 
capacities, clearances,  toler- 
ances, etc. Procedure for calcu- 
lating bearing dimensions is 
also outlined. 

“Powdered Metals.” Annual 
Handbook of Product Design 
for 1954, page B28. Summary of significant developments and 
new uses of powdered metal parts. Includes data on sintered 
aluminum powder. 

“Powdered Metal Filters,’ April 1953, page 179. Data on 
applying, specifying, and designing bronze and stainless steel 
filters made by the powder metallurgy process. 

"Powder Metallurgy in Sweden," November 1952, page 200 
(special news report). 

"Stainless Steel Powder," December 1951, page 168. Data on 
Type 316 powder which is particularly useful for mechanical 
components of intermediate strength that must be corrosion 
resistant. 
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The Coming 


Tidal Wave 
Of Students 


ROBERT W. VAN HOUTEN 


President, Newark College of Engineering 


Fig. 1—Number of engineering students 
predicted for all U. S. colleges during 
the next 13 years, based on the number 
of college-age young people, the propor- 
tion who will attend ‘college and the 
percent likely to be enrolled in engi- 
neering. A separate study of future en- 
rollment for Newark College of Engi- 
neering shows close agreement with the 
national trend. 
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IMMEDIATELY AFTER THE END of World War II the flood 
of discharged servicemen entering college, added to an 
already growing influx of students from secondary schools, 
swamped college facilities. But the rising tide of students 
who will soon be demanding admission will make this 
earlier situation seem mild by comparison. 

Concern about this coming “tidal wave” of students is 
based on hard, cold facts. The American Association of 
Collegiate Registrars and Admissions Officers through its 
Committee on Special Projects recently completed a study 
of the birth rates in each state of the Union and tabulated 
the number of college-age students for the years 1939 
to 1970. The facts are amazing. The total college-age 
population in the United States will increase from just 
under 8 million today to over 134 million in 1970, only 
15 years from now. 

Predicted increases in college enrollment developed by 
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An increasing supply of better 
trained engineers and scientists is 
essential for our continued national 
welfare and security. Here the 
president of one of our younger 
but rapidly growing engineering 
colleges presents the two-fold 
problem—how to encourage more 
students for engineering and sci- 
ence and ways to provide for their 


adequate education. 


| 
National Enrollment | 








this study vary widely from state to state. The greatest 
increase is predicted for California where it is anticipated 
that by 1970 there will be more than three times the 
present number of college-age students. At the other 
extreme is Oklahoma, where it is anticipated the number 
of college-age students in 1970 will be only 15 per cent 
greater than the present number. 

Between these two extremes is the State of New Jersey, 
in which we, at Newark College of Engineering, are particu 
larly interested. In most of the other states, the low point 
in college-age population occurred in 1953 or 1954; the 
low point will not be reached in New Jersey until 1957. 
Based on the present college-age population of New Jersey, 
it is anticipated that by 1970 there will be an increase of 
about 75 per cent in college-age population. The 1970 
total will represent an increase of 83 per cent over the 
low-point level expected in 1957. 





COLLEGE ENROLLMENT IN 


PERCENT OF COLLEGE-AGE YOUTH 


1950 


O Š 3 
1900 1910 


1920 1930 1940 


Fig. 2—The proportion of college-age youth in the nation attending college is in- 
creasing at an accelerating rate, promising to reach 50 per cent in another 15 years. 


ENROLLMENT RATIO INCREASING 


It is not to be assumed that the ratio of college-attend- 
ance to college-age youth will remain constant at today’s 
average of 31 per cent. This percentage has been increasing 
year by year, as shown by the bar chart in Fig. 2. At the 
beginning of the century, only 4 per cent of the college-age 
youth attended college; by 1930 the per cent had increased 
to 12.2; by 1939-40 to 17.7 per cent, and stands at 31.0 per 
cent today. The increase has been at the rate of about 1 per 
cent per year over the last 20 years. If this rate of increase 
continues, and it is entirely reasonable to assume that it 
will, there is the strong possibility that by 1970 we may 
have, not 31 per cent, but from 40 to 50 per cent of the 
college-age young people attending colleges and universities 
throughout this country. 

This combination of increased number of college-age 
youth in our population and the increased ratio of enroll- 
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ment has produced a 10-fold 
increase in college attendance 
during the past 50 years, as 
shown in Table I. And growth 
may be further accelerated by 
the increasing interest of 
those veterans who took ad- 
vantage of the GI Bill and 
who now want their children 
to have a college education. 

In those states where the 
current ratio of college enroll- 
ment is less than the nation- 
wide average of 31 percent 
there may be an even greater 
demand for admission to col- 
lege than the foregoing fig- 
ures indicate. For example, 
in New Jersey only 16 per 
cent of college-age students 
are going to college, and of 
this number 46 per cent are 
pursuing their college educa- 
tion outside of the state. As 
public institutions in other 
states meet the rising tide, it 
is entirely reasonable to as- 
sume that they will limit their 
admissions to areas from 
which they receive tax sup- 
port. In this case a higher per- 
centage of New Jersey stu- 
dents will be ‘turning to their 
own state to obtain a col- 
lege education. Other states 
with ratios under the average 
of 31 per cent (see Table II) 
will no doubt face a similar 
situation. 

This situation can even be 
reduced, with some reasonable 
degree of accuracy, to indi- 
vidual colleges. At New- 
ark College of Engineering 
a study of enrollment and 
applications of the past shows an increase in interest in 
an engineering education. At a time when the number of 
18-year-olds in the state was decreasing the number of 
applications for admission and the number of freshmen 
admitted were increasing, as shown in Fig. 3. In addition, 
applications have been increasing at a much faster rate 
than admissions, suggesting that the problem of accomo- 
dation is even more serious than indicated by the trends 
quoted above. More qualified young people could have 
been admitted had space been available. 


MAKING BETTER USE OF FACILITIES 


Additional facilities alone cannot begin to solve the 
problem in the colleges of the country unless certain prac- 
tices are changed. Some institutions have been very ineffi- 
cient in the use of their physical facilities—-employing 
them only 30 to 4) per cent of the time. While it is physi- 
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cally impossible to schedule an entire plant so that every 
room is used all the time, some institutions are still fol- 
lowing a practice of scheduling classes only in the mornings 
and laboratories only in the afternoons. There are depart- 
ments and divisions which have so-called “dedicated” 
areas not available to other departments. Classrooms, 
lecture rooms and laboratories should be used to the 
fullest extent possible before funds are requested for the 
construction of additional facilities. 

Admittedly, it is nice to have an area which is available 
only to your particular department, but colleges are going 
to have to give up some of these hide-bound traditions 
if they are to meet realistically the problem of the increas- 
ing demands for admissions. 


INCREASING NUMBER OF 
TEACHERS NEEDED 


Another problem is that of providing competent teach- 
ing personnel. This is a particularly difficult problem in 
engineering and the sciences, as industry can attract 
top-rate teachers by higher salary offers. This problem is 
further complicated by the lower birth rate of a few years 


Table I—Increased Enrollment in 
Higher Education 


Table II—Record of Increase in Enrollment 
in Higher Education for Period 
1930-1950, in per cent 


Wyoming 
District of Columbia.137 
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ago which has limited the available supply of teachers 
today. The study mentioned earlier clearly indicates that 
the potential supply of teachers will still be decreasing 
during the same period that the college-age population 
curve is rising rather steeply. This will create a backlog 
of shortages which it is doubtful will ever be made up. 

The most efficient use must be made of the available 
supply of teachers, and the efficiency of teaching methods 
and equipment must be improved. Attention should be 
given to the part that educational television and motion 
pictures might play in presenting material to students. 
While personal contact between student and teacher must 
be preserved to the maximum, it is doubtful that it can be 
continued to the extent now common. 


ENGINEERING MANPOWER 
SHORTAGE 


Coupled with the increasing college-age population is 
the problem of insuring an adequate supply of engineering 
and scientific manpower. The ratio of engineers and scien- 
tists to total employees has been increasing continually 
and rapidly, Fig. 4, and there is every reason to believe 
that this ratio will continue to increase in the years ahead. 
In addition, the military is making increasing demands for 
engineers and scientists. 

There is still another aspect to this problem which 
causes concern. Soviet Russia, which for so long lagged 
behind the United States in the education of engineers 
and scientists, has now moved ahead of the United States 
in the number being graduated each year. Dr. M. H. 
Trytten, director of the Office of Scientific Personnel, 
National Research Council, has made some extensive 
studies of the output of engineers and scientists in both 
United States and Russia. It is disturbing to find the 
number of engineers graduated in the United States has 
decreased from a peak of 50,000 in 1950 to about 20,000 
last June, while during the same period Soviet Russia 
increased its output from 28,000 in 1950 to 40,000 in 
1953, and to the best of our knowledge, 54,000 in 1954. 
Further significance can be drawn from the high ratio of 
engineers graduated to the total college enrollment. In 
1953 Russia graduated one engineer for every 20 college 
students; here the ratio was one engineer for every 100 
college students. (For a more detailed discussion of this 
situation see “Technical Training in the Soviet Union,” 
in Product Engineering, January 1955, page 170.) 

Since the free nations of the world can never hope to 
equal Soviet Russia and her satellites in total manpower, 
our ability to deter Russia from taking aggressive action 
against the democracies of the world has depended to a 
great extent on our scientific and technical know-how. 
Now, Russia has passed us in the output of engineers 
and scientists. 


DECREASING PROPORTION 
ENTERING ENGINEERING 

A recent book “America’s Resources of Specialized 
Talents,” prepared by Dr. Dael Wolfle, director of the 
Commission on Human Resources and Advanced Training, 
discloses a disturbing factor, namely, the decrease in the 
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Fig. 3—Data on recent and future trends in freshman admissions at Newark College of Engineering compared with the 
number of i8-year old youth in the State of New Jersey. Note the recent rapid increase in applications for admissions. 


percentage of all male graduates in the United States 
receiving degrees in engineering. The ratio dropped from 
18 per cent in 1947 to 12 per cent in 1953. It probablv 
was still lower than that in 1954. 

According to this report, the Bureau of Labor Statistics 
has estimated that about 30,000 engineering graduates 
are needed each year to meet the present normal civilian 
demand. While the number of engineering graduates 
will increase in the imminent future, the immediate 
prospect is a continuing shortage against the demands of 
the military and the increasing need for engineers in 
industry in the years ahead. Even if there is an increase 
in the number of engineering graduates as the college-age 
population increases, there is a very real danger that the 
percentage may decrease. 


MORE SCIENCE TEACHERS NEEDED 


One of the factors which has always been important 
in guiding secondary school students into the fields of 
engineering and science has been the influence of science 
teachers in both the elementary and secondary schools 
who have stimulated young people to take an interest in 
these fields. How to continue this worthwhile influence 
is a problem causing considerable concern. 

The Thomas Alva Edison Foundation has accomplished 
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much in sensitizing leading educators and industrialists 
to the seriousness of the problem. At the recent Fifth 
Edison Foundation Institute, about 100 educators, indus- 
trialists, and scientists from all over the United States 
pondered this problem. Two disturbing facts which devel- 
oped from the discussions were an alarming decrease in 
the percentage of secondary school students taking physics 
and chemistry, and a parallel decrease in the available 
number of science and mathematics teachers. This decrease 
in the number of teachers in these fields traces’ in no 
small measure to the salary situation in the secondary 
schools, Many science teachers are being siphoned off by 
industry; only about 40 per cent of the qualified science 
teachers are still teaching a year after graduation from 
college. 


CHALLENGE TO DESIGN ENGINEERS 


It is important that we increase our supply of trained 
engineers and scientists, and it is equally important that 
the colleges shall make every effort to provide the necessary 
facilities and teaching staff to meet the rising tide of 
enrollment. The youngsters who form this tide are already 
born, Fig. 5, and today are in our elementary schools or 
entering our secondary schools. 

The problem of providing capacity for the enrollments 
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of the future is one for the colleges to study and to 
attempt to solve. However, every engineer in the profes. 
sion can lend support to programs for increasing facili- 
ties for the colleges, and can encourage promising voung 
people to enter the fields of engineering and science. 
Encouragement can be given to consider teaching as a 
career with an increasingly attractive financial future. All 
of us as citizens can lend our support to movements for 
improved salary schedules for teachers both in the sec- 
ondary schools and the colleges. 

Nowhere is there a greater challenge than that of pro- 
viding the adequate facilities and teaching staff for the 
engineers of the future. Working together, we can meet 
the challenge. 


EDITOR’S NOTE—Recognizing the significance of the increas- 
ing need for engineering talent contrasted with the decreasing 
ratio of engineering enrollment, the Editors of Product 
Engineering have regularly reported and evaluated devel- 
opments influencing this critical problem. Now, this new factor 
of inadequate facilities to handle the number of college appli- 
cants who will soon be demanding admission adds another 
dimension to the engineering manpower problem; the acknow- 
ledged fact of Russian supremacy today in training engineers 
adds urgency to the challenge. 

Lack of facilities to handle this "tidal wave" of college appli- 
cants was recognized and discussed in two McGraw-Hill edi- 
torials appearing in 1954, "Colleges Face Grave Financial 
Problems," in June, page 160 A; and “What Business Can 
Do,” in July, page 192 A. These editorials discuss how business 
firms can help through scholarships and direct financial aid. 

Developments in the need for more engineering graduates 
have been reported regularly in the editorial pages of 
Product Engineering. A special report in May 1952 on “Engi- 
neering Your Company’s Future” included three sections bear- 
ing on this problem: “Financial Incentives for Engineers,” page 
202; “What Must Be Done to Solve the Engineering Manpower 
Problem,” page 210; and “The Key is Personnel,” page 224. 

Other developments along this line reported on the news 
pages in recent issues include: “Manpower Commission Study 
Urges Better Use of Engineers,” October 1952, page 202; 
“Stretching The Supply of Engineers,” January 1953, page 197; 
“Manpower Program for 1953,” in March 1953, page 196; “Data 
on Scientific Personnel,” June 1953, page 135; “Manpower 
Board Legislation,” August 1953, page 211. A survey by the 
Engineering Manpower Commission reported in “Increased 
Demand for Engineering Graduates,” in August 1954, page 198, 
indicated a current 4 per cent increase in demand along with 
an 11 per cent decrease in graduates. 
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Fig. 4—The increasing ratio of engineers to employees in manu- 
facturing is dominant factor creating current shortage; and cor- 
rective measures introduced today will take years to become 
effective. (Source: Business Week, May 2, 1953, page 60). 


Growing significance of Soviet Russia’s program for increas- 
ing the quality and number of engineering graduates was first 
discussed in “Tough Training Backs Russian Engineers,” Feb- 
ruary 1953, page 204. A report of a paper by M. H. Trytten 
before the ASME, appearing in the November 1954 issue, page 
202, included suggested steps for meeting this challenge. A 
recent feature article, “Technical Training in The Soviet Rus- 
sia,” January 1955, page 170, summarizes recent studies and 
data on the rapid advance being made by Russia in contrast 
with our effort here in developing engineering manpower. 

Accomplishments of Germany in the field of fundamental 
scientific and design advances was the subject of two recent 
editorials, "Why Can't We Do It Too," February 1953, page 
117, and "How The Germans Develop Engineers," July 1953, 
page 284. 

The importance of increased quality of high school prepara 
tion was emphasized in a recent editorial, "Grade Schools and 
Leadership," December 1954, page 127. 

Data included in Tables I and II and used as the basis for 
Figs 2 and 6 were taken from "The Impending Tidal Wave of 
Students," a graphical summary of a study made by The Amer- 
ican Association of College Registrars and Admission Officers. 
Copies of this 48-page report may be obtained from Ronald B. 
Thompson, registrar, The Ohio State University, Columbus, 
Ohio. 

The book by Dr. Dael Wolfle, “America’s Resources of 
Specialized Talents,” is a 1954 publication of Harper Bros., 49 
East 33rd St., New York. Price is $4.00. 


Millions 
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1960 


Fig. 5—The "rising tide" of children and youth already born will produce these elementary and high school enrollments; communi- 
ties already short of school facilities are thus facing serious problems in capital expenditures and teacher supply. 
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ESIGN F 


Dual specimen holders 


X-ray tube 


EATURES 


Programming System Speeds Up 


Spectrographic Analysis 


The Norelco Autrometer, an automatic multi-element 
indexing X-ray spectrograph, determines percentages of 
as many as twelve elements in a specimen in a range of 
more than 71 elements in the periodic table. Made by 
North American Philips Company, Inc., Mount Vernon, 
N. Y., the instrument provides an accurate and rapid 
analysis of products in any critical stage of manufacture 
and indicates the need for addition or removal of ele- 
ments to guarantee uniformity of mixes, batches or 
degree of purity of components. Designed to save time 
and effort for the chemist, the Autrometer is a tool for 
maintaining precise quality control of incoming raw 
materials, processes and finished products. Relative 
speed of analysis is upwards of 50 times faster than 
chemical methods. Twelve program selectors provide 
indexing positions in which percentages for any one of 
twelve elements are indicated in sequential order. Selec- 
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tion of these indexing positions is flexible and any of the 
positions can be by-passed by switching off the selector. 
After a sequence of measurements is completed, the 
selector can be used again for a different determination. 
All operations are handled from a console desk. An in- 
dexing goniometer eliminates scanning requirement and 
permits each indexing position to be set for the highest 
intensity level for a given element in the standard speci- 
men. At the end of a cycle, the goniometer returns to 
zero position and rests until a new operating cycle is 
intiated. A special shield or shutter is used to split the 
X-ray beam so that a comparison can be made between 
standard and sample specimens. Advantage of this 
method is that one detector and amplifier is used for 
both standard and sample channels, thereby cancelling 
out any drift in the system. Instrument may be applied 
to analysis of material in liquid, powder or solid form. 
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IN NEW PRODUCTS 


DUAL STANDARD and sample holders are located 180 
deg apart on a cylindrical drum positioned just to the right 
of the X-ray tube. When one standard and a corresponding 
sample is being measured in the X-ray path, the standard 
and sample on the opposite side of the drum can be unloaded 
and reloaded. Both the standard and sample drums are inde- 
pendently rotated from exterior knobs. The programmer has 
twelve sections, one for each position of the goniometer. 
Each control section has three dials, one for each number in 
a three-digit number used for the direct printout in per- 


X-ray tube 


| Binary E: Decode : 
5 microsec 


Reset signal 


centages. Another knob selects the particular position of the 

i and also determines the time of measurement 
and accuracy. A fifth knob selects the required X-ray cur- 
rent and a pilot light in each section indicates when a 
measurement is being made on that section. The three-digit 
number printed in the readout aperture is essentially the 
ratio of intensity of the standard and the sample of each 
element being measured. Print-out can be a direct reading 
in percentages if known standard percentage is pre-selected 
by setting dials on the programming panel. 


Amplifier-binory sa Switch Rote 
| microsec meter 
La 


Decade counters 


Predetermined 
three digit 
counter 


counter 
scale IOO 


: Decode 
Bi 
* 
5 microsec scole 100 


Printing 
converter 


ber selecfors 
scole 


A 


E 


' Sample signal 


OPERATION of the Autrometer is as follows: after 
radiation from X-ray tube excites secondary radiation in 
standard and sample specimens, the latter beam passes 
through the collimator and is split in half by a rotary 
shield which performs the function of a shutter. The 
alternate halves of the beam are then collimated sepa- 
rately, dispersed by the crystal and received by the high 
speed detector which is, in this application, a scintillation 
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counter. This type of detector is readily adaptable because 
of its having very high resolution, infinite count life and 
wide spectral sensitivity for all wavelengths. The two 
sets of impulses are then amplified and directed to their 
proper counting circuits by the electronic gate. Beyond 
this point, the printer and programming system record 
and correlate the counts in the form of numbers on a 
readout tape. 


(continued on next page) 








PRODUCT DESIGNS X-ray Spectrograph (continued) 





INDEXING goniometer per- — 


mits simplified repetitive opera- SAIS — amplifier 
tion without the need for ; | 

highly skilled operators and 
eliminates scanning. Each in- 
dexing position is set to the 
"peak" for a given element in 
the standard, the percentage 
of which is known. The twelve 
element selectors can be set or 
reset by simple external adjust- 
ments. At the end of the cycle, 
the goniometer re-positions it- 
self to zero and rests pending 
re-initiation of the cycle. Be- 
sides choosing between any of 
the twelve elements, the se- 
quential range of the instru- 
ment can be set to index 
over any number of selected 
positions. The rate meter per- 
mits adjustment of each indi- 
vidual angular position for ac- 
curate peaking. Adjustable 
indexing plates are mounted 
along crystal axis beneath rate 


| 


"ae vat : 
F ad 





meter. Motor (not visible) LOI s = Crystal 
drives crystal-indexing plate — ^ mounting 
shaft through right angle and = al 


reduction gearing, Ea Collimator 


SPLIT-BEAM shutter permits 
comparing the intensities of the 
sample and the standard to be 
measured. On a sequential 
basis, the shutter divides the 
signal from both the standard 
and the sample, then channels 
these signals into the single 
detector. The optical shutter is 
synchronized with an elec- 
tronic gate which directs the 
counter impulses to their 
proper counting circuits. "a 
Switching from one beam to 
the other always occurs at the 
same point of the supply fre- 
quency, thus avoiding any er- 
rors of phase. This is accom- 
plished by rotating the shutter 
past the magnetic pickup. Since 
only half the outer ring of the 
shutter is made of magnetic 
material, the magnetic pickup 
is able to trigger the electronic 
gate every half revolution of 
the shutter disk. 
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Resistor 


Selection Panel 


With the exception of the voltage 
regulator, switchboards for -small ma- 
chines are generally assembled from 
standard stock components. In many 
installations, the “tailored” regulator 
consists of the regulator proper, an 
auxiliary box containing a rectifier and 
damping transformer, and if required, 
a limiting resistor; i.e., two and some- 
times three units must be installed. 

Brown Boveri’s Claude Maly has de- 
signed a completely self-contained reg- 
ulator (patent pending) for machines 
from 25 to 250 or 300 kva. This model 
JSG 1/1 incorporates a regulating re- 
sistance distributed over 50 contacts on 
a commutator type contact track which 
can be changed in a ratio of 1:3 in 
seven increments; and a limiting resist- 
ance which can be varied in 15 incre- 
ments or bypassed altogether. This 
design does not require a rectifier be- 
cause the torque motor is of the Fer- 
raris type, which consists of an alumi- 
num drum under the influence of a 
field produced by a four-pole stator. 
One pair of field coils is connected di- 
rectly to the line while the other pair is 
fed through a capacitor, as in a capaci- 
tor-start, single-phase induction motor. 

If the generator voltage differs from 
its rated value, the opposing torques 
due to the stator field and mainspring 
become unequal and an angular dis- 
placement occurs. This causes the rim 
of the contact sector to rock along the 
commutator segments of the contact 
track. The 50 contacts of this track ex- 
tend into the rear of the regulator 
where they are connected to 50 coils 
which make up the regulating resist- 
ance. The model JSG 1/1 regulator is 
fully temperature compensated from 
—65 to +125 F. All connections are 
made to 18 external terminals at rear 
of housing. 
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REGULATOR ASSEMBLY is quickly removed from panel-mounted 
housing upon release of four screws which retain rear flange. Contact track 
and regulating resistance in single assembly are held in place by two screws. 
Contact sector rocks against V-groove in under-face of track, and effectively 
cuts resistance into or out of the exciter shunt field circuit, changing exciter 
output voltage and alternator field current. Movement of contact sector is 
damped by pneumatic brake (dash pot) through recall springs. 


Cylinder o 


Pre-set 
jewel 
bearing 


orifice 
Piston 
Cylinder 
Sector 

carrying Pneumatic Brake 
Jewel 

Adjusting screw 


Knurled Threaded sleeve 


adjusting — 
ring ^ 200 


NC | n 7 : wá A 


Sapphire bearing 
Adjustable Floating Bearing 


ADJUSTABLE PNEUMATIC BRAKE for damping regulator movement 
is made of pure aluminum which is not affected by water or salt air. The 
curved outer face of piston is in contact with cylinder wall only when at 
rest; when piston is actuated, a moving film of air serves as a lubricant 
between piston and cylinder wall. Brake is adjusted by turning the knurled 
ring. Orifice in ring can be directly aligned with the orifice in cylinder for 
maximum passage of air (least damping); positioned over solid cylinder wall 
(no air flow, maximum damping); or in intermediate position where 
tapered groove restrains air flow to produce partial damping. The main and 
auxiliary arbors are supported by two pairs of floating cup-type bearings, 
each with a recoil of about à in. Jewel bearings are mounted in bearing 
screws. Bearing screw with preset spring pressure has ring which retains 
jewel cup and recoil spring in threaded sleeve. 


(continued om mext page) 





Adjusting ring 





PRODUCT DESIGNS Resistor Selection Panel (continued) 


THE COMPACTNESS and versatility of the 
Brown Bovari JSG 1/1 voltage regulator are 
evident in the connection diagram at right. 
As soon as regulating and limiting require- 
ments of a given generator are known, jump- 
ers are placed between terminals in each of 
the three terminal groups, ie. Box 1l for 
regulating resistance, Box 2 for limiting re- 
sistance, and Box 3 for frequency of the 
alternator. The regulating resistance with its 
five taps and the paralleling resistor have eight 
leads; the limiting resistors (one with two 
taps) have five leads; the motive system has 
four. One terminal is used as a tie point, 
totaling 18 terminals as shown on the back of 
the housing. The two limiting resistors are 
two relatively small assemblies capable of 
15 different resistance combinations, all of 
which will withstand appreciable currents in 
the shunt field; diagram at far right shows 
how the large 25-ohm, 100-watt resistor is 
tapped. Each represents a different set of 
generator operating conditions and for each 
of these four electrical characteristics there are 
two environmental conditions: arctic or warm / 
tropical. These eight circuits approximately 
bracket the range of regulator's capacity from 
250 kva to 25 kva for alternator, from 2.5 to 
1.0 kva (or less) for exciter, and 50 and 60 
cycles at average generator speed of 1,200 to 
1,800 rpm 





CASE I CASE II 


Alternator: 250 kvo 1,800 rpm 60 c Alternator: 125 kva 1200 rpm 60c 
Exciter 2.5 kw 1800 rpm 125 v dc Exciter; 2kw 1,200 rpm 125v dc 


Jumpers Jumpers 
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Terminal Panel and Resistors E = uM 


Regulating 
resistonce 


CASE III CASE IV 


Alternator : 62.5 kva 1500rpm 50c Alternator : 25 kva 1,200 rpm 60c 


Exciter: 2 kw 1,500 rpm 125 v dc Exciter: | kw 1,200 rpm 62.5 v dc 


Jumpers ) Jumpers: 


i 
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PRODUCT DESIGNS 








Servo System Keeps 9-Ton Load Level 


Hydraulic lift body made by Origins, Inc., of Rye, 
New York, is designed specifically to expedite and ease 
loading and unloading of cargo from aircraft. Any 
truck equipped with the lift body can be driven along 
side or directly beneath the cargo hatch of the aircraft 
and the body raised to the required height, ranging 
from a minimum of 48 in. (fully lowered position) to 
a maximum of 13 ft (fully raised position). Maximum 
load rating is 18,000 Ib under which conditions the full 
ascending and descending time is 1} minutes. Subchassis 
is mounted directly to truck chassis and provides the 
necessary facilities which serve for the mounting of the 
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ladder, truss, "X" beam and bed assemblies. 

Though it is desirable to distribute all loads evenly 
on the body bed, such conditions rarely exist. A special 
servo system was therefore devised for synchronizing 
the travel of the two lift cylinders. This system contains 
a flow equalizer which divides the fluid flow equally 
from a common pressure line into two discharge lines for 
the synchronized actuation of the lift cylinders. The 
equalizer operates accurately under pressure differentials 
up to 1,500 psi which may exist under unbalanced 
loading conditions. 

Another feature is an electro-hydraulic safety device 
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Rollers (2 of 4) 


designed for the protection of personnel that are loading 
and/or unloading cargo. This is operative only during 
the period when the hydraulic lift body is in the raised 
position. Thus, the lift body will hold in any raised 
position regardless of whether hydraulic pressure exists 
in the balance of the system or not. 

Weather protection is provided, as the hydraulic lift 
body is equipped with bows and a two-piece tarpaulin. 
To prevent shifting of cargo, four 15-ft sections of log 
chains and four load binders are supplied. Easily re- 
movable side rack has seven sections which interlock 
and contain mounting facilities for the bows. Unit is 
operated by three controls, two part of truck. Measur- 
ing 16 in. by 87} in., the lift body weighs 6,300 Ib. 
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(LEFT) "X" beam assembly is designed to sup- 
port and distribute the cargo weight evenly over 
the full length of truck chassis. Assembly con 
sists of four beams which have rollers pinned to 
the rear ends; front ends of beams are drilled for 
attachment to bed assembly on top and sub- 
chassis on bottom. As bed is raised, rollers travel 
along hardened tracks under bed and on sub- 
chassis. Beams are pivoted on an axle running 
through their horizontal center. 


(RIGHT) Ladder assembly mounts on the sub- 
chassis and attaches to the bed assembly so that 
it gives access to bed while latter is in raised 
position. Rungs of ladder are supported between 
two flexible chains, which wind-up on a spring 
loaded reel when the bed is lowered. 


(continued on next page) 
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valve 


152 


(LEFT) Truss assembly includes 
all hydraulic system components 
with exception of gear pump 
which mounts directly on truck 
power take-off. Upper horizontal 
channel contains mechanical servo 
system which actuates servo valve 
for keeping the body level while 
in motion. 


(RIGHT) Schematic of hydraulic 
system indicates direction of fluid 
flow for condition when lift body 
is lowered. Flow control valve 
regulates passage of fluid from lift 
cylinders. This control device con- 
tains a special groove type valve 
which varies the size of the port 
controlling the fluid flow directly 
in proportion to the total weight 
of the cargo, thus maintaining a 
constant 14 min descent time. 
For the lowering operation, the 
piston of the control valve is 
aligned with the pipe leading from 
the flow control valve and the 
system exhaust line. When the 
solenoid opens the internal valve, 
fluid flows from the bottom of 
the cylinders through the solenoid 
valves to the flow equalizer. From 
the equalizer, the fluid flows 
through flow control valve and 
manual control valve, to discharge 
into reservoir and lift cylinders. 





Hydraulic Lift Body (continued) 


Hydraulic 
pump 
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—— Equalized flow 





Hydraulic I 
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FLOW EQUALIZER assembly is a valve 
consisting of an aluminum housing con- 
taining two identical sets of steel gears 
through which the hydraulic fluid must 
pass. Also within the housing are two per- 
fectly balanced equalizing valves, one in 
the inlet line to each set of gears. The 
purpose of these valves is to restrict the 
outlet flow from the two sets of gears so 
that the discharge pressures will be equal. 
To accomplish this, a cup-type check valve 
is incorporated to permit flow from either 
discharge line to the chamber above the 
check valve. This flow being unidirectional, 
any fluid bled into the chamber will be 
trapped, except for a small amount that 
can seep between the valve stem and the 
equalizing valve. When either outlet port 
pressure exceeds the other, fluid flows past 
the check valve into the chamber and causes 
the pressure in the chamber to equal the 
highest pressure in any other port. The 
chamber has the same inside diameter as 
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the seat of the equalizing valve, thus any 
ptessure applied to the top of the valve 
causes an equal pressure at the bottom 
of this valve. Since fluid pressures in the 
chambers are equal, both valves will be 
held on their seats with equal pressures, 
creating an equal discharge pressure on 
each pair of gears. When the hydraulic 
fluid flow is reversed, fluid enters through 
the equalizing valve, forcing it to open, 
allowing fluid to flow through the gears 
into the inlet line. 

The hydraulic flow-control valve assem- 
bly has two modes of operation, raise and 
lower. In raise, fluid flows through outlet 
port, by-passing all functional parts of flow 
control valve. In lower position, fluid is 
forced to bottom of tapered grooved valve. 
Spring at top of grooved valve exerts 
down pressure. Pressure differential is pro- 
portionate to fluid pressure; thus, valve 
regulates return-line port opening in direct 
proportion to cargo weight. 
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Mechanical link fo left-hand cylinder 
To cylinder outlets and exhaust lines 


N ¿Servo control valve 


/Positioning spring 
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lMain spring * Mechanical link to right-hand cylinder, 


SERVO CONTROL VALVE is hydraulically connected to the two lift cylinders and 
exhausts into the reservoir. Each of the cylinders is mechanically connected to the 
servo valve’s control shaft by means of thin steel cables. In view of the uncontrolled 
weight distribution of various cargos, the servo control valve is designed specifically 
to maintain even bed travel; any unevenness in its ascending or descending movement 
will operate the servo control valve, which dumps hydraulic fluid from the higher 
cylinder until the lower cylinder catches up; hence the two lift cylinders rise evenly. 
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PRODUCT DESIGNS 


Velocity-Type Transducer 


Heart of Bearing Tester 


Geometrical deviations from a norm, such as variations in 
tolerance build-up, waviness and roughness of the balls and 
raceways in bearings, are difficult to measure, yet it is these 
geometrical deviations that contribute largely to bearing 
noise and vibration. For this reason, the Micrometrical 
Manufacturing Company, of Ann Arbor, Mich., has de- 
signed an instrument called the Anderometer to quanti- 
tatively measure the noise and vibration-producing char- 
acteristics of assembled ball bearings. Velocity is always 
measured in terms of displacement per unit time, in this 
case, in micro-inches and milliseconds. To simplify measure- 
ments, a unit which includes both factors is obtained by 
substituting for time the angular rotation of the inner race 
in a given time interval. The appropriate unit in this case 
is micro-inches per radian, as a measurement obtained in 
these units is solely a function of the bearing under test. 
“Anderson,” a contraction of the expression “angular deriv- 
ative of the radial displacement” describes the unit. As it 
would be impractical to measure every frequency compo- 
nent, three frequency bands are measured independently. 
The instrument is designed with three meters; each meas- 
urs average velocity in its frequency pass band as follows: 
50 to 300 cps, 300 to 1,500 cps, and 1,500 to 9,900 cps. The 
geometrical irregularities associated with each pass band are 
13 to 10 per rev, 10 to 60 per rev, and 60 to 330 per 
revolution. 









Attenuators 
| Amplifier 
pom 
Velocity 
_ transducer 


. Probe 
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INSTRUMENT consists of a motor-driven constant speed 
spindle, a velocity-type transducer, and three frequency 
selective amplifiers with associated meters. Measurements 
are made by placing the completed ball bearing on the 
spindle such that the inner race rotates at spindle speed 
and the outer race is restrained from rotating. A probe 
attached to the transducer contacts the outer race at a 
single point such that a voltage is produced proportional 
to the radial velocity of the point. Voltages are amplified 
and indicated on the meters as the average values for three 
portions of the frequency spectrum produced by the 
motion. Attenuators associated with each amplifier have 
28 steps and the meters read percentage of full scale indi- 
cated by the position of the attenuator. 





Gas Burner Redesigned 
for Servicability 


Common practice in gas range design has been to use a 
burner in the form of a circle whose diameter is compara- 
tively large in relation to the effective burner port area. 
Used for domestic gas cooking, center ports are placed in- 
side the burner ring to overcome a lack of heat in the cen- 
ter. Or an independent small burner is added within the 
circumference of the outer burner ports to eliminate the 
cold spot in the center. This auxiliary “cold-spot” burner 
has its own fuel supply and control. The Infinitrol burner, 
a feature of the 1955 Norge gas ranges, operates more effi- 
ciently, with a smaller, lighter assembly. 
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Reference surface 
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Bol! bearing æ 
under test 


SPINDLE is a plain-bearing unit built to extra close tolerances so 
that it will run more accurately than many standard ball bear- 
To reduce vibration, the spindle is driven through a flexible 
coupling from a jackshaft at the rear. The latter shaft is driven 
by flexible belts from a dynamically balanced motor suspended 
on shear-type rubber mounts in a bracket beneath the table. The 
normal rotational speed is 1,800 rpm. The transducer is mounted 
on a vertical dove-tail slide which in turn is mounted on a hori- 
zontal slide above the spindle. These two adjustments permit 
the instrument to be set up for various size bearings. All ball 
bearings from ys to 6 in. OD can be accommodated on the 
standard model. The sensing element is a velocity-type pickup. 
A moving coil is mounted on one end of parallel springs and a 
carbide-tipped rod, which contacts the bearing under test, on the 
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Parallel springs provide the force required to hav 
being tested 


that the 


measured through 
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^ ) Amplifier meter 


other end. 
the coil follow the radial motion of the 
The overall calibration of the 
transducer be driven through known distances 
a microscope) and at rates depending on the rotational speed of 
the spindle. The transducer output is measured on the amplifier 
meter. The high-gain amplifiers have a flat characteristic in the 
pass band within +0.5 db. Sharp cut-off, 36 db per octave, band 
pass filters determine the pass band of each amplifier 
Adjustments in transducer and amplifier sensitivity 
input deflections to Normal 
sensitivity is 10 micro-volts per micro-inch at 240 cps 


bearing 


instrument requires 


correspond 
transducer 
An axial 


meter measurements 


preloader produces uniform loading on bearings. Measurements 


are a function of forces applied and geometrical deviations 


STAINLESS STEEL burner cap assembly is 
readily unscrewed and can be serviced inde- 
pendently. New burner will function efficiently 
on all types of gas without any changes to the 
burner cap itself. 


THE BURNER PORT at end of venturi tube 
delivers adequate secondary air to all parts of 
flame. This permits reduction in burner size, yet 
maintains a total port area and heat output equa! 
to other large-diameter burners. At maximum 
gas input the flame circle equals in diameter that 
of present burners, yet the burner is only 1.5 in. 
in diameter. Four burners weighing 2.5 Ib re- 
places set weighing 16 pounds. 





Fig. 1—The four basic kinds of test stands. 


The three basic types of test stands 
are: electrical, electronic and hy- 
draulic or pneumatic. Specifica- 
tions for test equipment must give 
sequence, duration and magnitude 
of parameters, limitations on ac- 
curacy and other required test 
conditions. Whether the testing 
unit is to be used for develop- 
mental work or for production 
testing can affect flexibility and 
degree of automatic operation. 
Actual designing will probably 
proceed through a schematic lay- 
out to component selection and 
then piping, wiring and instru- 
ment panel layouts. Safety—both 
in terms of operating personnel 


and equipment itself— is the pri- 


mary design consideration. 


EDWIN M. CANNER 
Chief Engineer, Kahn & Co., Inc. 


BETTY S. WELCH 


Mechanical Engineer, Kahn & Co., Inc. 


TEST STANDS may, in general, be classified by type, as elec- 
trical, electronic, hydraulic or pneumatic, Fig. 1. There 
are, of course, stands which combine any or all of these 
types. Design and specification practice is essentially the 
same in all cases. 

Writing specifications for a test stand is the best way 
to begin the design job. And the first thing required by 
the designer is a thorough understanding of the functioning 
of the component or assembly to be tested. It is desirable 
to supply the individuals or organization fabricating the 
test stand with the test specification, giving the sequence, 
duration, magnitude of parameters and limitations on 
accuracy of the test operation. 

The next requirement, in the case of a hydraulic stand, 
is the fluid specification. If a formal specification has not 


Product Engineering — March, 1955 





Designing Test 


been drawn up for the fluid to be used, the test stand man- 
ufacturer should be given values of specific gravity and 
viscosity at several temperatures, covering the range to be 
used in the operation of the stand. Information about 
corrosive properties and the flash point are also required. 

The three basic parameters for a hydraulic stand are 
quantity of flow, pressure and temperature of the fluid. 
The maximum and minimum values of these quantities 
must be known, and also their relationship to each other. 
For example, a test may require high-temperature fluid for 
one step, and high-pressure fluid during a later step. If 
high temperature and high pressure are not required 


together, that fact should be included in the specification. 


The accuracy required in measuring these three basic 
parameters, as well as any other parameters such as specific 
gravity, viscosity, or time, must be specified. Careful 
thought should be given to this—calling for greater accu- 
racy than is needed for a satisfactory test will rapidly 
increase the cost of the unit. Consideration should be 
given to temperature measurement, for instance, whether 
it should be plus or minus so many degrees, or plus or 
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minus a certain percentage; and whether this deviation 
should be a percentage of the full-scale reading or of the 
indicated quantity. 

If the stand is to be operated in a hazardous area or is 
to handle highly volatile fluid, explosion proofing becomes 
a consideration. Explosion proofing increases the size, 
weight and cost of the equipment—for some components, 
the cost is more than doubled. The possibility of locating 
the electrical parts of the stand in a non-hazardous area 
should therefore be looked into. Explosionproof housings 
often create cooling problems for the components they 
protect, making necessary extra blowers or water jackets. 
Many explosionproof components have long delivery 
schedules. 

The specification should indicate the services available 
at the customer's plant: 

(1) Electricity—voltage, phase, and frequency 

(2) Air—pressure and temperature 

(3) Water—pressure and temperature 

(4) Steam—pressure and temperature 

(5) Vacuum—whether by steam ejector or vacuum 
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Fig. 2—Rough sketch of 
the schematic layout of a 
fuel nozzle test stand's 
major components and 
lines represents the first 
step in the design job. 


Fig. 3—Parts in this typi- 
cal piping schematic for a 
fuel nozzle testing unit are 
identified by 5, 
giving detail number on 
top and sheet on which 
component is detailed be- 
low. 


pump, and minimum pressure that is available. 

The specification should indicate the requirement fot 
operating instructions and service manuals. 

Information on the use of the stand should include a 
statement as to whether it is to be used for development 
or production testing. This will affect the design of the 
stand in a number of ways. For instance, a stand to be 
used for development work would feature flexibility and 
perhaps largely manual controls, while a stand for pro- 
duction testing might have automatic temperature and 
pressure controls preset at fixed values. 


The first step in the actual designing of, for example, a 
small fuel-nozzle hydraulic type test stand is the prepara- 
tion of a rough free-hand sketch of a schematic layout 
that will accomplish the desired job. Such a sketch for 
the fuel nozzle stand is shown in Fig. 2. 

The lines for fuel, water, air and steam are differentiated 
by being shown solid, broken or dotted. Often, on design 
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sketches, colors are used for 
this purpose. Such sketches 
are not labelled so extensively 
as the example shown. Often 
the sizes of lines are given 
here. 

The next step in the design 
is the selection of the major 
components. Most of the 
equipment in a test stand is 
purchased from companies 
that specialize in making 
components such as valves, 
gages, electrical equipment. 
Factors to be considered in 
choosing such components 
include price, delivery, ap- 
pearance and the company's 


sy 1] Steom reputation for consistent 


product quality, service, and 
reliable delivery schedules. 

With the major compo- 
nents selected, the formal 
piping schematic can now be 
drawn, as shown in Fig. 3. 
Switches, gages and valves are 
numbered as S-1, S2, G-l 
and so on. This is not really 
necessary in stands as simple 
as this one for fuel nozzles, 
but can be very useful in a 
complicated schematic for co- 
ordinating panel layout. 

Next comes the wiring dia- 
gram, Fig. 4. If the circuit 
is any but the very simplest 
two diagrams are recom- 
mended; a schematic wiring 
diagram to show the location 
of the electrical components, 
and a line diagram to facili- 
tate following the circuit, 
Fig. 5. Since the fuel nozzle 
stand is explosionproof, a 
third electrical diagram is 
required: a piping schematic to show conduit, fittings and 
sealing units in which the wiring is enclosed, and their 
location with respect to the electrical components. 

At this point the design is carefully reviewed, first 
for safety, then for satisfactory performance of the desired 
function and adherence to applicable specifications. Then 
a final check is made to make sure that the stand, as 
designed, will perform its function at the lowest practical 
cost. 

Since stands, even if not portable, must be moved from 
their place of manufacture to the customer’s test area, size 
and weight must be considered as well as structure strong 
enough to be moved by common carrier without damage. 
Attention must be given to ventilation and also to mainte- 
nance, particularly of such components as filters and 
batteries. All parts of the stand should be readily accessible 
by easily removable or sliding panels, or by doors. 

The fuel-nozzle stand being used us an example is of 
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the desk type, and its sheet- 
steel panels are screwed to 
the welded angle-iron and 
channel frame. The fuel tank, 
spray chamber, tray and other 
components exposed to the 
test fluid are made of stain- 
less steel. The front and top 
of the spray chamber are of 
transparent plastic to permit 
observation of the characteris- 
tics of the spray. 

The instrument panel is 
now drawn up, with cut-outs 
dimensioned for the valves 
and gages. The first consid- 
eration in pane] layout is to 
have the gages located so that 
they are easy to read, prefer- 
ably at eye level. Particularly 
for a complex stand, it is im- 
portant to have a logical ar- 
rangement of gages and con- 
trols for ease of operation. 
Black and white name plates 
above each control and shop 
service inlet prevent any pos- 
sibility of doubt as to its 
function. 

Safety is the primary con- 
sideration in the design of 
test equipment. Explosion 
proofing, flame arresters and 
vents contribute to fire pre- 
vention. Carbon-dioxide sys- 
tems are often provided, with 
storage bottles of adequate ca- 
pacity and nozzles directed to 
cover the test stand. The 
control button for such a sys- 
tem is often located away 
from the danger area for the 
protection of employees lo- 
cated nearby. 

In addition to protection 
for personnel, many devices 
are available for the protec- 
tion of the equipment itself. 
Interlocking controls between 
a main pump and a boost 
pump can be arranged so that 
the main pump cannot be 
started unless the boost 
pump is in operation. This 
is typical of a great many interlocks in which the operation 
of one device is made a necessary condition for the opera- 
tion of another. A frequent application is the necessity 
for having a cooling fan in operation before the device it 
cools can operate. 

Of course pressure-limiting relief valves and check valves 
must be mentioned under safety devices. Gage savers 
are special shut-off valves to shut a pressure gage out of the 
line if the pressure is above that for which the gage is 


cyc: 
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^ 
| Cutout switch 


440v, ac fhree-phose, 
60 cycle input 


Fig. 4—The wiring diagram shows relative location of the 
nozzle testing stand’s electrical parts and assemblies. 


440 v, o<, three-phose, 
60 cycle 


Fig. 5—Unless the testing equipment circuit is quite si » 
idem r a 


rated. Solenoid valves can be arranged to operate relays 
or switches in response to high or low temperature or 
pressure or quantity of flow. Gages can be supplied with 
shatterproof glass and blowout discs. 

The small hydraulic stand for testing fuel nozzles that 
has been discussed here is a very simple design. It should 
illustrate, however, the design approach to be taken with 
this type of apparatus, which is the same no matter how 
complex the equipment. 
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| Applications for Permanent 
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Fig. 1—Synchronous motor derives its d-c excitation from a 
permanent magnet mounted within the rotor structure. Out- 
standing features are self-start, low-speed and high torque. 
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Fig. 2—Eddy current set up by the rotating magnets is the 
only connection between speedometer cable and dashboard 
pointer, Hairspring stabilizes needle. 
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Fig. 3—Magnet filter, designed to re- 
move minute ferrous particles from a 
liquid or gaseous medium by having 
a magnetic field of force across a mul- 
tiplicity of air gaps. 
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j Flux return” 


Bearing system to 
rotate magnet 


Fig. 4—Two magnets, separated 
by aluminum diaphragm, function 
as a leak-proof magnetic coupling 
to indicate accurately the level of 
the insulating liquid in transform- 
ers. Portion of assembly at left of 
seal line can be located in a tank— 
magnet on outside then follows 
motion of magnet on inside. 


Pointer 


Aluminum 
cup 


Pole -piece - - - 


ZZ, 


Fig. 5 


Pole piece - - - 


Fig. 5—In a Magnetron, a strongly 
concentrated field produces forces on 
the moving electrons between the two 
pole pieces in such a manner to cause 
an oscillating condition, creating elec- 
tro-magnetic field energy. These pole- 
pieces collect flux from permanent 
magnets several times their size, and 
concentrate it between their faces. 
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Fig. 7—Permanent magnet switching device in a telephone. When 
handset is removed, spring clips return to normal position, bringing 
contacts together and closing the circuit. 


Fig. 6 


Fig. 6—Magnetic drain plug attracts fer- 
rous particles which could damage equip- 
ment directly from an oil or lubricant 
stream, in addition to the particles that 
normally settle out. 


Fig. 8—Device uses magnets to provide 
smooth frictionless torque that is constant 
with speed. Torque is controlled by increas- 
ing or decreasing the distance between two 
magnets and a hysteresis ring of permanent 
magnet material. 


Fig. 9—Lamp socket and reflector is mounted 
on adjustable rod attached to magnetic base. 
Unit can be securely attached to a variety 
of machine surfaces. 


Fig. 10—Ring-section magnets mounted in- 
side a conveyor drum. Ferrous contaminants 
are held in place until they pass barrier and 
drop down a disposal chute. 


Fig. 11—Magnetic assembly acts as valve 
and holding agent. Working opposite to 
spring force, assembly moves to the right. 
When near the steel ring, it snaps against 
it and remains until mechanical component 
of the valve forces it away. 
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Fig. 10 
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Because of the complexity of eval- 
uating the loads, stresses, deflec- 
tions and other performance criteria 
for dynamic systems, many design 
problems are solved on the basis of 
static conditions. Then, a correction 
factor from test, service experience, 
or analytical studies is applied to 
bring the results into some agree- 
ment with what actually happens. 
This practice is usually justified in 
terms of expediency—but its short- 
comings are quite obvious and the 
need for useful and reliable data 
for dynamic conditions has been in- 
creasingly apparent. 

The article presented on these 
pages represents another in a con- 
tinuing series aimed specifically at 
filling this need. Although the 
author is concerned primarily with 
compression springs, the method of 
approach as well as much of the 
data are equally useful for other 
elastic members. During the past 
year, Product Engineering presented 
related and supplementary data in 
the following articles: Effects of 
Shock Loading, December 1954, 
page 171; Damping Capacity of 
Materials, November 1954, page 
164; Resonance Amplitudes Au- 
gust 1954, page 179; Why Parts 
Fail, August 1954, page 129; 
When will a Cam Follower Jump, 
July 1954, page 156; Non-linear 
Techniques in Design, May 1954; 
page 181; Vibration of Machines 
on Flexible Structures, April 1954; 
and Dynamic Loading of Com- 
pression Springs January 1954, 
page 162. 
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Dynamic Loading of 


Application of Surge Wave Theory 


WHEN A SPRING is suddenly com- 
pressed with an impact velocity v, a 
wave, similar to a sound wave is 
propagated along the helical wire axis 
with a constant surge velocity c. The 
equation for this velocity has been de- 
rived in the reference noted above as: 


* Reslg —— 
-Ymar m 9 


For a round wire spring: 


LEE 


For an average pitch angle of 8 deg, 
L = 1.01 z DN = 3.17 DN. 
Eq (4) now can be reduced to: 


L 1.01Gg_ a 
c 1 doy in/sec (9) 


The rotation of wire around its axis 
and the pitch angle of the coils tends 
to cancel each other, and can be neg- 
lected. Therefore: 
d |G. 
— 5 p in/sec (10) 


For a spring of average index C — 
D/d = 7, (9) and (10) give the same 
results. 

The surge velocity of a helical spring 
can be compared to the propagation 
velocity c, of a torsional stress wave 
in a straight wire or bar (“Mechan- 
ical Vibrations,” by Den Hartog). 


cs = V Gg/ y in/sec (11) 


In comparison with c, the surge 
velolicty c in the helical spring is con- 
siderably smaller as indicated by the 
ratio: 


c/ey * (1/ Y 2)(d/ D) (12) 


Product Engineering — March, 1955 





Compression Springs 


KARL W. MAIER, Northrop Aircraft, Inc. 


With g = 386.4 in./sec* and mean 
values for spring steel of G = 11,- 
500,000 psi and y = 0.283 Ib/in.*, the 
velocities are: 


cy = 10,440 ft/sec 
= 125,300 in/sec 
and 
c = 7,380d/D ft/sec 
= 88,600d/D in/sec (13) 
When the spring index varies from 
2.5 to 20, c varies from 2,950 ft/sec to 
370 ft/sec, with a mean value of about 
1,000 ft/sec for C = 7.4. 

Surge Time: The travel time of the 
surge wave from one end of the spring 
to the other for a spring of active wire 
length L, is defined as the surge 
time T: 


T — L/c — 3.17 DN/c sec 
and for round wire springs: 


24 ( m 
T = 3.17 26) 
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(14) 


When the active mass of the spring 


m = w/g = 2 (7) (3.17 DN) (15) 


anc’ the load-reflection rate Rey of Eq 
(1) are introduced in Eq (14), the 
surge time T becomes: 


T = Vm/Rpr = 0.051 Vw/Rpr (14a) 

With Eq (14a) the surge time T 
can be evaluated from the active 
weight and the spring rate without 
knowing the spring dimensions. 

For spring steel, the surge time and 
surge time per coil become: 


T - (35.8) (1079) D*/d(N) (14b) 
Tı = T/N = (35.8)(10*)D?/d (14e) 


Introducing the active solid height, 
H, = N d, in Eq (14b): 
T — (35.8)(1079[D/dH4 (14d) 


Thus, for springs of the same active 
solid height, the surge time varies in 


Definition of Spring Pzrameters 
and Basic Equations 


Rpr = load—deflection rate, Ib/in. 
Rp, — load— deflection rate per coil 
= P/ Í =RprN 
Rsp = stress—deflection rate, psi/in. 
Rs; = stress—deflection rate per coil 
= S/; = RsrN 
Rps = load-stress rate, lb/psi 
c = surge velocity along spring wire 
axis, in./sec 
y = density, Ibs/in.* 
& = acceleration of gravity, 386.4 
in/sec? 
A = area of cross-section of wire, in.’ 
Ip = polar moment of inertia of wire 
cross-section, in.‘ 
L = active wire length, in. 
N = number of active coils. 
p ^ coil pitch at the free height of the 
spring. 
f = deflection per coil, in. 
F = total deflection of spring = fN 


--5- (2X8) v 
0X9 - 


RpjLéá  —— 
N^(A -- 4Ip/D?) 


oy Jy 
$»?e "^w 


P(x,t) = ev (A Cre) 
S(x,t) =" (s) (sg? ) 
(x,t) = (4 X MES) 


proportion to the square of the spring 
index C. 

The product of the surge time and 
the stress-deflection rate is a constant 
for springs of the same material, and 
for steel the ratio is: 


TRsr — 1.01 1 ne = 131 (16) 


T,Rs; — TRsr = 131 (16a) 


Rsr = | = 


c= 


Natural Frequency 


The “fundamental natural fre- 
quency” n, of the spring, measured in 


cycles per sec depends on the bound- 
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ary conditions, that is, whether one or 
both ends are fixed. The natural fre- 
quencies of higher mode will not be 
considered here. 
(1) One end of spring fixed; other end 
free to move: 

The period of the natural frequency 
comprises four surge times T. Using 
Eq (14b) the frequency becomes: 


m = 1/47 = 7,000d/D*N cycles/sec (17) 


» d " 1 * 
7,00€ —— cycles /sec 7a) 
; (5) H; / sex (17a 


A spring with H, — 10 in. and C — 
7 has a natural frequency of 14.3 
cycles per sec. 


OT 


In some instances, another formula 
derived from Eq (14a) is useful: 


= 1/47 = 1/4VRpp/m 
= 4.9 VRpr/w (17b) 


With springs of equal weight, the 
fundamental natural frequency in- 
creases with the square-root of the 
rate R»,; for springs of equal rate, n, 
is inversely proportional to the square- 
root of the weight. 

(2) Both ends of spring fixed: This 


case includes conditions where the 
ends are restrained in one direction 
only by the supports, and where a high 
precompression prevents. the spring 
ends from lifting off the supports dur 
ing the vibration. The period of free 
vibration comprises two surge times 
I; therefore, the natural frequency 
becomes twice as great as for a spring 
with one moving end 


n s I 2T = 9.8 N Rp; u 


Natural frequency of mass-spring 
systems: It is necessary to distinguish 
clearly between the fundamental natu- 
ral frequency n, ot the spring itself 
as described above, and the natural 
frequency ny of d mass-spring system 
consisting of a solid mass M attached 
to a spring of rate Rpr. 

When the weight w of the spring 
is much smaller than the weight W 
Mg of the attached mass, the inertia 
forces of the spring coils can be neg 
lected and the frequency of the mass 
spring system becomes: 


[he natural frequency of the mass- 
spring system is about 64 percent of 
tite fundamental natural frequency of 
a spring alone of same weight and rate. 
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Fig. 3—Superposition of two single waves surging in opposite directions. 
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Fig. 4—Illustration of wave propagation in an (x, t) and an (x, v) diagram 


with constant-velocity loading. 
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Table I—Data and Parameters of Test Spring No. 1 


Modulus of torsion. . . 
Wire diameter......... 
Mean coil diameter 
Active coils.. 

Free height. . 


G = 11,500,000 psi (Chrome-Silicone) 
d = 0.120 in. 

D = 1.17 in. 

N = 28 coils 

Hr = 18.50 in. 


Index..... Ro ... C = D/d = 9.75 

Active weight.. w = 0.705 d* DN - 0.332 Ib 
Active wire length... L = 3.17/DN = 104 in. 

Wire length per coil L/N = 3.17 D = 3.71 in. 
Pitch at free height.......... pr = 0.660 in. 

Maximum possible deflection 


STATIC 
PARAMETERS 


fnaz = ED d = 0.54 in. 
Rpr = P/F = 6.65 Ib in. 
Rps = P/S = 1/1720 Ib per psi 


Load — deflection rate.. 
Load — stress rate 


Reference Equations 


C = 88,600 d/D = 9,100 in./sec 
T = 35.8 10° (D*/d) N = 11.45 millisec 
Tı = T/N = 0.408 millisec/coil 


Surge velocity........ 
Surge time... 


DYNAMIC Coil time. . 


PARAMETERS 


Stress - 


Effect of velocity on load, stress, and 
deflection 
Load-velocity rate: The load-veloc- 
ity rate is derived in the section on 
Surge Wave Theory (page 171) as: 
Rp, P v= Rp;T, 
RprT lb per in/sec 
Substituting for Rs and T the load- 
velocity rate becomes: 


(19) 


3.17 


24G d 
8 g D 
= 51.5 d*/D 


Rp, a 
(19a) 


Therefore, the additional load P pro- 


duced in the spring by an impact 
velocity of 1 in./sec is 51.5 d*/D bb. 


Comparing Eqs (3) and (19a), 
shows that the load-velocity rate Ro, 
and load-stress rate Rps are related by 
a constant. 

Rp, = 
Rp, 


1.01 X24G /g( Rs) 
131 Rps (20) 
Stress-Velocity Rate: Combining the 
equation for the stress-velocity rate 


R, — RT with Eq (2) results in: 


Rs, = 1.01 N24G/g (21) 


This is a surprising result. The stress- 
velocity rate is entirely independent 


Product Engineering — March, 1955 


Load — velocity rate 
velocity rate... 
Deflection per coil — velocity Ry» = 


Rpv = 


of the spring dimensions, d, D, N; it 
depends only on the spring material, 
and for spring steel, Eq (21) yields 

Rs, = = 131 psi/in/see (21a) 
Or 

S = 131v 

Thus, impact velocities of 1 and 50 
ft/sec. bring about instantaneous stress 
increases of 1,572 and 78,600 psi, re- 
spectively. However, the stresses ob- 
tained refer to the single surge wave 
only and are not valid for the later 
phases of motion where reflections 
and superpositions of waves will occur. 
The calculation of stresses for later 
phases of motion are indicated in the 
discussion of test results. 
Deflection per coil-velocity rate: It is 
shown in the section on Surge Wave 
Theory that the deflection per coil- 
velocity rate is: 


Rfs = f/v = T/N = T in. per in/sec 


or 
UN wo 2y D? 
s2 ( 7) 


z 35.8 X 107*( D*/d) (22) 


Ry, 


Therefore, the deflection per coil f, 
produced by an impact velocity of | 
in./sec is 35.8 x 10° (D*/d) in. This 


P/v = 51.5 d*/D - 0.076 Ib/in./sec 
Rsv = S/v = 131 psi per in./sec 
f/v — 35.8 107* D*/d = 0.000408 in. per in. 


Ref. Equations 


deflection is of special interest for cases 
where a time-displacement photograph 
y (x,t) of spring coils is to be com 
pared with results of analytical deriva 
tions. 


Comparison of Compression Springs 
with Elastic Bars 


The torsional surge waves in com- 
pression springs may be compared 
with compression waves in straight 
elastic bars. The bars are assumed to 
be thin, so that the transverse disper- 
sion of stress waves can be neglected, 
and only the first phase of motion 
after impact is considered. 

Surge velocity: The surge velocity 
c of a compression wave in a straight 
bar is (see “Vibration 
Engineering” by Timoshenko) : 


c= VgE/y 


Problems in 


and for a steel bar with E = 30,000,- 
000 psi, 
c = 16,870 ft/sec = 202,400 in/sec 
The surge velocity c is often desig- 
nated as the sound velocity, since 
sound waves are special compression 
waves of high frequency. 
This velocity is 6 to 45 times greater 
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(depending on the spring index C), 
than the surge velocity of a torsional 
wave in a compression spring of the 
same material 


Strain-velocity rate: When one end of 
an unstressed bar is forced to move 
with constant velocity v, over a time 
equal to the surge time T, then at 
t — T, the entire deflection vT of 
the bar is equally distributed over its 
length L, and the uniform strain « be- 
comes: 


e 2 AL/L — (vT)/L —-v/c (23) 

Ihe ratio of the strain to the im- 
pact velocity is designated as the 
strain-velocity rate of the bar, Re, and 
for spring steel is: 


Re = e/v = 1/c = Vy/gE 


= 4.94 X 10^7* sec /in (24) 


It takes an impact velocity of about 
17 ft/sec to produce a strain of 0.001 
in./in. in a steel bar. For the experi- 
mental investigation of compression 
waves in bars, strain gages and elec- 
tronic circuits with amplifiers are re- 
quired, while records of helical spring 
motion can be obtained by simple op- 
tical means (TD-camera), with high 
accuracy. Hence, the analogous char- 
acteristics between helical springs and 
bars can be used to facilitate the inves- 
tigation of bars. 


Stress-velocity rate: The stress ampli- 
tude of a compression wave in a bar 
follows from Eq (23). 


S = eH = (E/c)v (25) 
and the stress induced in the bar by 
the impact, or the stress-velocity rate, 


develops as: 


Rs, = S/v = E/e =VyE g 
= 148 psi/in/sec (25a) 

An impact velocity of 1 in./sec pro- 
duces a compression stress of 148 psi 
in that part of bar affected by the 
single compression wave. This is anal- 
ogous to the torsion stress of 131 psi 
per in./sec induced in a round wire 
compression spring of same material. 
Load-velocity rate: The load ampli- 
tude P induced in the bar by the im- 
pact is P = SA, and the load-velocity 
rate becomes: i 


Rp, = P/v = ARs. = AVEy/g (26) 
Each unit of impact velocity induces 
a compression load of P = 148A Ib in 
the bar, compared to a compression 
load of (51.5d'/D) Ib in a round 
wire helical spring of the same ma- 
terial. 
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Eq (19) and (26) may seem to 
contradict Newton's Second Law of 
Motion which states that the resisting 
inertia force is proportional to the ac- 
celeration of motion: P — M d'y/dx'. 
But the counterforce and behavior of 
an elastic body (spring or bar) are 
entirely different from those of a rigid 
body, and the analysis of dynamic 
loading of elastic bodies shows that 


Analysis of 


A TESTING APPARATUS for taking time- 
displacement (TD) photographs of 
the coil motion of a helical spring 
under various operating conditions is 
shown in Figs. 6 and 7. Test spring 
No. 1, with dimensions as listed in 
Table I, was dynamically loaded as 
follows: The spring was struck by a 
freely-moving inert mass M and com- 
pressed over a stroke s, until the im- 
pact mass was stopped and returned 
by a very stiff energy-absorbing buffer 
(ring spring), acting in parallel to the 
recuperating spring. For calculation 
purposes and later comparison be- 
tween theoretical and test results, the 
loading function v(t) was first de- 
termined from the TD record and 
then used to calculate the dynamic 
loading of spring. 

The test spring which was at rest 
at free height Hy, was struck (t = 0) 
by a heavy impact mass (about 3 Ib), 
with an impact velocity, v, — 535 in./ 
sec — 44.5 ft/sec. The buffer was ad- 
justed to limit the compression stroke 
of the test spring to four inches. 

Fig. 8 shows a TD record of the 
actual coil motion. The time scale is 
recorded by flashmarks at the bottom 
of the record spaced at intervals of 
one millisecond. 'The scale of the 
record is indicated by the stroke dis- 
tance, s — 4.17 in, of the front coil. 

After compressing the test spring 
four inches, the mass struck the spring 
buffer at t — 8 millisec. During this 
phase, the compression velocity was 
decreased from 535 in./sec to 470 in./ 
sec by the reaction force of the test 
spring and some frictional resistance 
(average compression velocity is about 
500 in./sec.). The mass then con- 
tinued to compress the spring with a 
reduced velocity of about 100 in./sec 
during a stroke of 0.17 in. (1.7 milli- 


Newton's Second Law, which was 
derived for the motion of mass points 
does not apply to the first phase of 
motion of elastic bodies. In later 
phases of motion, because of the su- 
perposition of reflected waves, the mo- 
tion of the elastic body is more closely 
related to the motion described by 
Newton's Second Law, depending on 
the type of dynamic loading. 


Test Results 


sec). At 9.7 millisec the mass started 
to rebound from the buffer and sep- 
arate from the front end of the test 
spring, which came to rest. 

The forced motion of spring end A 
during the time t — 0 to t = 9.7 pro- 
duced a single surge wave w; which 
travelled to the rear end Z of the 
spring, and then was reflected. After 
arrival of the reflected wave wr at 
front end A (t = 23), the front end 
of the spring extended with a velocity 
v, — 1,000 in./sec to contact the 
mass at point t — 26 millisec. 


Evaluation of Test Data 


The breaking points of the TD 
curves of the individual coils mark the 
propagation of the wavehead. Since 
these points form a straight line (dot- 
ted line in Fig. 8), the surge velocity 
is constant as is to be expected from 
the theory. The surge time T over 
28 active coils is measured at about 
11.5 millisec which agrees with the 
theoretical surge time calculated from 
Eq (14b): 


T 235.8 Xx 107*(D*/d) (N) 11.45 millisec 


The travel time of the surge wave 
back and fourth through the spring 
was measured as 23 millisec which is 
twice the theoretical surge time. The 
duration of compression stroke from 
the test results is T, — 9.7 millisec 
and the ratio of compression time to 
surge time (time ratio) becomes: 


T./T = 9.7/11.45 = 0.85 (27) 


The theoretical surge velocity along 
the wire axis is: 
c = 88,600 d/D = 9,100 in/sec 
The actual value for c can be ob- 


tained by dividing the wire length by 
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Velocity, v (x,to) 


Fig. 5—Distribution of velocity and 


x x*L 


tential at vari- 


ous time intervals for a constant-velocity-loaded spring. 


the actual surge time: 


c 1.0l¢ DN/T 
1.01 (3.14) (1.17) (28) /11.5 
9,040 in/sec 


With an average compression veloc 
ity of 500 in./sec, the potential status 
of the test spring under the wave W, 
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Fig. 6—Testing apparatus for 
taking time displaces under dy 
namic loading. 


can be expressed in the following 
terms: 
Potential (see p. 171 on Theory): 


V =v = 500 in/sec 
Stress: 


S = (R,,)(v) = 131(500) = 65,500 psi 


Load: 


P = Rp, £ zz () 076 500 = ON Ib 

It is the reaction force, P, from th« 
spring on the impact mass which d 
celerates the mass from 535 to 470 
in./sec. 

l'he length of the surge wave, meas- 
ured along the wire axis, can now be 
computed 

A =cT.. = 9,100 X 9.7 X 10 
=S88 in. = 23.5 coils 


Ihe term “wave length” does not 
refer to a periodic motion ibration 
limited 


length A to 


but to a nonperiodic wave of 
length. The ratio of wav 
the wire length I 

equal to the time 


A/L = 7 


lhis particula: 


instance 


test 15 
| 


where the 


is smaller than the wire length L 


— 


rare wave 


where the compression wave is 


immediately succeeded by 
sion wave. Usually, as in Fig 
compression wave has a wave length 
which is a multiple of the wire length 
followed by an 


choice ) con 


L and is immediately 
entension wave. The 
ditions resulting in a short wave (2/1 

0.85) has facilitated the study of 
wave propagation in later phases of 
time, since the resultant spring status 
is composed of not more than tw 
single waves. With long waves, thé 
spring status in later phases of the 
spring cycle is described by the supi 
position of a number of single wa 
(newly generated plus reflected wa 
which makes the analysis more difh 
cult. 

The velocity distribution at the end 
of the compression stroke ).7 milli 
sec) is as follows: Coils 1 and 3 ha 
not been affected by the impact a 
yet and are still at rest. From coil 4 
to coil 7 the velocity increases to 500 
Fhe coils 7 to 24 have an a 


500 1in./s 


in./sec. 


erage velocity of about 
while the remaining front coils mo 
at velocities of 100 in./sec or less 

at th 


end of the compression stroke is lx 


[he potential distribution 


expressed in terms of deflection pet 
coil with the wire coordinate x being 
replaced by the coil number N. Fig 
9(A) shows the distribution of deflec 
tion per coil, f(N), as measured from 
the TD record of Fig. 8. Coils 1 to 3 
are still at free pitch, f — 0, and from 
coil 4 to 8 the deflection increases up 
to 0.21 in./coil. Coils 8 to 24 have an 
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Fig. 7—Sketch of the testing apparatus for making TD-recordings of recuperating springs. 


- 0.205 
deflection of these coils as 


predicted by theory is: 


- Rv - 0.000408(500 
0.204 in /coil 


Wave Reflection at Rear End: At 
t 16 millisec, 


iverage deflection per coil, f 
in. Th« 


the wavehead has 
been reflected at the rear end Z, and 
the 
with a 


8 rearmost coils are almost at rest 
average deflection 
per coil of 0.415 in. This value is veri 
fied by calculation, which requires the 


measured 


iddition of the velocity and potential 
W, and Ws,z, 


ind is given by the following equation 


| = R el Oz UR 
= (.000408(485 


components ot waves 


+ 515) = 0.408 in 29 
From coil 8 to 13 the defiection de 
creases to zero and from 13 to 28 the 
coils are at rest and free pitch (f = 0 
Thus, after an impact with a velocity 
of more than 500 in./sec which intro 
duced a maximum stress amplitude of 
65.500 psi, the front coils returned to 
ibsolute and 


milliseconds. 


rest stress-free status 


within a few 


his par- 
ticular effect can only be observed with 
a testing apparatus where the spring 
is not precompressed and where the 
time ratio T/T is less than two. Fig. 
9(B) shows a comparison of the actual 
and theoretical results. 

At t 23 millisec, the wavehead of 
Wp, has reached the front end of the 
spring (double time). Fig. 
9(C) shows the distribution of deflec- 
tion per coil, f(N) as measured from 
the test and as calculated from theory. 
[his distribution is essentially the 
same as that of t 9.7 millisec, Fig. 
9(A), but with the wavehead moving 
forward This 


of distribution: 


surge 


instead of to the rear. 
verifies the “rigidity” 


however, there devi 


dre some minor 


itions from theoretical behavior: coils 
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22 and 23 have an excessive deflection 
per coil of about 0.24 in. (correspond 
ing to a velocity and potential ampli 
tude close to 600 in./sec.). 

Wave Reflection at Front End: Be 
ginning at t 23 millisec, the wave 
head is reflected at the front end A 
of the spring. However, since end A 
is not in contact with the mass at this 
time, this is a case of a wave reflection 
it the free end of the spring. There 
the reflected W, 
have the same velocity distribution as 
the oncoming wave W;, but with a 


fore, wave should 


potential distribution of opposite sign, 
ind the maximum extension velocity 
of end A should be twice that of the 
of the 
1.070 


record 


maximum velocity amplitude 
that is, 2 x 535 
Actually, the TD 
showed an extension velocity of about 
1.030 in. 


factorily explained by energy losses re- 


single wave, 3 
in./sec. 


sec. The deviation is satis- 
sulting from damping. 

Additional Formulas: The analysis 
of the reflection of a single surge wave 
shows that the potential distribution 
at the rear end Z is the algebraic sum 
of the potential of waves W, and Wx. 
[herefore, for all cases of dynamic 
loading with time ratios T, T —2, the 
following formulas apply at spring end 
Z (the units V, P,, S,, and f, refer 
to the initial potential of the spring; 
maximum 


Vmax ds the compression 


velocity 


Max potential: 
Vava = Vi 
=O 
Max load: 
Pay, = P 
= (@ 
Max stress: 


Ddyn = N 
= () 


+ 2(0m ax 


+ 2(535) = 1,070 in/sec 


2( Rp Viv k) 
2(0.076) (535) = 


2 Rs) (v 


2(131)(535) = 140,000 psi 


deflection: 
= fi + 2( Rye) (Umax) 
0 + 2(0.000408) (535) 
- 0.436 in /coil 
hese theoretical values compared 
well with the test values at the period 
of wave reflection, t 16 millisec. 
Maximum Dynamic Stress: The ac- 
tual maximum deflection of the eight 
rearmost coils was measured as: 


fayn = 0.425 in/coil 
[his maximum deflection per coil may 
be compared with the static deflection 


per coil which is the same for all of 
the coils. 


total deflection of spring 
number of active coils 
= 4.17/28 = 0.149 in/coil 
The ratio of maximum deflections (or 
stresses) in both dynamic and static 
loading can be stated as follows: 
Sayn /Sstat 
0.425/0.149 — 2.85 (33a) 
The maximum dynamic stress in 
this test spring is almost three times 
greater than the static stress. Thus, in 
a case of dynamic loading, the use of 
static formulas may completely fail to 
indicate the actual maximum stress or 
deflection per coil that will result. Ac- 
tually, some of the rear coils have de- 
flected more than 0.425 inches. This 
is a result of a superimposed high fre- 
quency vibration with a period of 
about 3 millisec. Thus, at t = 13 
millisec, coil 2 was found to have a de- 
flection of 0.500 during a time interval 
of about 1 millisec. Since this phe 
nomenon cannot be explained in a 
rigorous form at this time, this tran- 
sient maximum deflection per coil will 
not be used as a basis for comparison. 
For springs with a ratio of T./T «2, 
the maximum dynamic stress always 


Jàyn fat at 
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occurs at the rearmost coils during the 
reflection of the wave-peak at the rear 
end; and the greater the 
(^ t) of the maximum compression 
velocity Vmax (wave peak}, the greater 
the number (A N) of rear coils sub 
jected to the maximum stress. 

The dynamic stress is never smaller 
than the corresponding static stress 
but can be considerably greater. It 
is recommended that Eqs (30) to 
(33) be used for calculating the max- 
imum stress or deflection per coil in- 
stead of the standard static formulas. 


duration 


Test Results of Spring No. 2 

In Fig. 10 is the TD record of a 
second test in which a spring with no 
preloading was struck with an impact 
velocity of about 565 in./sec and was 
compressed over a total stroke of 11.2 
inches. During compression, the ve- 
locity of spring end A decreased from 
565 to 480 in./sec, (the mass striking 
the spring buffer at 20.7 millisec), and 
at 22.3 millisec the velocity of A dc 
creased to zero. 

The time ratio is: 

T./T = 22.3/11.45 = 1.94 

The forced spring 
produces a single surge wave of wave- 


length: 


compression of 


A = c(T,) — 9,100 x 22.3 X 10 
= 203 in = 54.5 coils. 

With 1/L = T./T = 1.94, the com- 
pression wave is almost twice as long 
as the length L of spring and the ex- 
tension wave follows immediately. At 
11.45 millisec, coils 3 to 23 have an 
average deflection of 0.220 in./coil. 
With an average compression velocity 
of 540 in./sec during this phase, the 
deflection per coil and the other po- 
tential values can be computed: 
f = (Ri) (v) = (0.000408) (540) 

= (0.220 in/coil 

= (Rp,)(v) = (0.0076) (540) = 41 lb 
S = (Rs,)(v) = (131)(540) = 71,000 psi 
V =v = 540 in/sec 

At 23 millisec the reflected wave- 
head arrived at the front end A which 
almost coincided with the end of the 
compression stroke. At this point, the 
rear coils are at rest, while the middle 
and front coils have small forward 
velocities. The forward moving wave 
(wave-head) has a slightly greater 
velocity than the rearward moving 
wave (wave-tail); therefore, a small 
forward velocity results from the super- 
position of the two waves. Resulting 
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potential is the sum of the potentials 
of left-going and right-going wave: 

{= Rv, -- vg) 

= (0.000408) (500 -- 540 

= ().423 in/coil 
Measured value: f 0.430 in./coil. 
Since the static deflection is: f,,., 
s/N 11.2/28 0.40 in/coil, the 
deflection and stress ratio becomes: 


Í dya Faint = Sayn S 


stat 


= 0.430/0.400 = 1.08 


[his is a safer case of dynamic load- 
ing since the maximum dynamic stress 


is only 8 per cent greater than the 
maximum static stress. This coadition 
that is 
slightly less than two and from a com 


results from a time ratio T./1 


pression velocity that is almost con 
stant over the entire stroke 

Again, 
quency vibration developed during the 
propagation of the single wave to the 
rear and resulted in a peak velocities 


a superimposed high fre 


greater than the maximum compres 
sion velocity (670 in./sec vs 565 in. 
sec) and a maximum deflection pei 
coil greater than the theoretical value 


Fundamentals of Surge Ware Theory 


Some simplifying assumptions are 
made to clearly describe the proper- 
ties of a surge wave: 

(a) Spring is at rest (zero velocity) 
and not loaded (zero stress); 

(b) Phase of time is limited to only 
consider a wave which has not been 
reflected at the end of the spring. This 
wave is defined as a single surge wave. 

The 


tions: 


general displacement func 
y(z/c + t) 34) 

and 
yn(ri) = y z/e+t (34a 
are solutions of Eq (5) (see Defini 
tions and Basic Equations) and are 
functions of two variables: 
coordinate x and the time t: 

The left-going waves W,, based on 
x decreasing with time (see Fig. 1), 
are described by the displacement 
function y; (x,t), and the right-going 
waves W, are described by ye (x,t). 

Two important subfunctions are: 
y (x,t.), which is the y-distribution or 
wave shape at a fixed time t, and 
y (x,t), which is the y-variation at 
a fixed point x,. 

For both left and right going waves: 

(a) The velocity of propagation is 
constant and equal to c, Eq (4). 

(b) The y-distribution or wave 
shape is rigidly maintained during 
propagation. 

(c) The y-variation is also rigidly 
maintained, that is, all the points of 
a spring passed by the single surge 
wave experience the same change of 
local status with respect to time. 

(d) The y-variation and y-distribu- 
tion are related by a transformation 


the wire 


of a simple elongation and compres 
sion x/c «——» t. During a time interval 
A t, a wave portion of length A x 

c (A t) passes through a given point 
of spring. 

(e) The surge time T is the time 
during which the wave traverses the 
entire length L of the spring and 
equal to: 


The surge time per coil is 
T, = L/cN 
Orgination of Single Surge Waves 
An intermediate point A (x L) of 
an infinite spring is forced to move 
according to the time-displacement 
function (y-variation ) : 


[his motion will produce two single 
surge waves: a compression wave W 
traveling to the left of point A with 
a y-function, 


yr, 


and an extension wave W., traveling 
to the right of point A with a y-func 


tion, 
a 
yr(z,t) = ( -= — ) (34e 


For x = l, the v-functions of both 
waves reduce to the prescribed y-varia- 
tion y (t). 

Since point A is the right end point 
of the spring, only the wave W, is 
considered. The y-variation y (t) of 
the spring end A, and the y-distribu- 
tion of W, are related by a transforma- 
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tion of simple elongation and com- 
pression: 


t — z/c; y(t) — y(z/c). 


Velocity and Potential Amplitudes 


The y-function y (x,t) has been 
used only for the introduction of the 
concept of single surge waves. For 
further derivations, the velocity func- 
tion v (x,t) and a potential function, 
either P (x,t), S (x,t), or f (x,t), 
will be used in place of the y-function 
to describe the kinetic and potential 
status of the spring under a single 
surge wave. In addition, the forced 
motion of point A (x = L), which 
generates the surge waves, will no 
longer be described in terms of the 
y-function, but in terms of the time- 
velocity function or v-variation of 
point A (x = L): 
dy 


(Lt) = v(t) = 
t v( dt 


(35) 


Eq (35) is called the loading func- 


tion and describes motion in terms of 
velocity rather than displacement. 

Fig 2(A) shows the time-displace- 
ment diagram of a special case, where 
velocity is a constant, of the y-varia- 
tion of point A as it is moved over a 
stroke s. 

The corresponding v-variation or 
time-velocity curve of point A is 
shown in Fig. 2(B). Rectangle o-a-b-c 
represents the compression stroke at 
a constant velocity v, and c-d-e-f the 
extension stroke at a constant velocity 
Ve. 

Differentiating the y-function, Eq 
(34b), the velocity function for a 
wave W, becomes: 


vlz, t) = Oyx(z,t) 


+ ) (36) 


According to (6), discussed in 
the referenced article I, the load-func- 
tion P(x,t) is equal to 


) 
P(2,t) = crea ) ovn 


and on substituting Eq (36) in Eq 
(6), the load function of W, be- 
comes: 


Pr(zx,t) = 


—L 
supe) o 


By similar reasoning, the stress 
function S, (x,t) and the deflection 
per coil function f, (x,t) become: 


Sr (x,t) — 


L -L : 
ast «ve * «)] (38) 


and 


fu (z,t) 


aee) o 


These three potential functions are 
interrelated and, if one of them are 
known, the other two can be deter- 
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Fig. 9— Distribution of deflection per coil at various intervals 
of time for test spring No. 1. 


mined by the load-stress rate Rp, and 
the load-deflection per coil rate Rp. 

Eqs (36) to (39) show that P,, 
S, and f, vary in constant proportion 
to vz Therefore, three new dynamic 
spring rates are introduced: 
Load-velocity rate: 


P L 


= (Rp; JA T) 
Stress-velocity rate: 


Rs, = SL 
Ur 
(41) 
Deflection per coil-velocity rate: 


OS de ie ia 
ee 


In dynamic loading, the two rates 
Rp, and Rg, correspond to the static 
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rates Rp, and Rss, i.e., the velocity v 
in dynamic loading has a role in the 
mathematical relationships analogous 
to that of deflection per coil f in static 
loading. 


Introduction of Velocity Potential V 


Since the potential functions P;, 
Sı, fı of a single surge wave W, are 
always in constant proportion to the 
velocity amplitude vz, it is advan- 
tageous to measure the potential in 
such a scale unit as to make the coeffi- 
cient of proportionality equal to 1. 
his suggests the introduction of the 
velocity potential V, briefly designated 
as potential V, measured in in./sec. 

The potential V is defined by the 
equation: 

V (a,t) = c( Oy(z,t)/ Oz) 
(L/T)(Oy(z,)/àz) (43) 
For a single surge wave W,, the 


potential function V, (x,t) is obtained 
from tke displacement function, Eq 


(34b). 
Vi(2,t) = “(2 E ) 44 


36) and (44 
confirms that the potential amplitude 
V, is equal to the velocity 
tude v,. 


A comparison of Eqs 


ampli 

Vi rt = I zi 15 

From Eqs (6), (7), and (8) and 

from Eq (43), the relationship be 

tween the potential V and the other 
parameters of potential become 

P/V = (R; L/Ne) = Rp;T, 16 
S/V = (Rs;)(L/Ne) = RsyT; 

f/V =L/Ne=T 18 

V = F/T 19 

Eqs (46) to (49) are not 


a single surge wave, but are valid fo: 


limited to 


any status of the spring, since these 
are interrelations between potential 
parameters only. 

Eq (49) can be used, in place ot 
Eq (43), to define the potential V, 
and also for the analysis of the energy 
contents of a compression spring. 

Another 
which is used for describing the single 


important relationship, 
wave properties in terms ot potential 
V, is developed as follows 

(1) For a left going wave W, Eq 


(45) stated that 
V rz. 


= "ric. 


(2) For a right going wave Wz, 


Eqs (34c) and (43) yield: 


( r-c-L 


(3) Differentrating Eq 


V r(2,t) = 


velocity function becomes 


Oyn(z,t 
vn(z,t) — — 


(4) Therefore: 
Vri(z -vr(z) 
and 


V n(z,l) z— UR(T, 53 


Because of these simple relationships 
Eqs (52) and (53), only one of the 
wave amplitudes, either the potential 
or the kinetic, has to be considered in 
further mathematical relationships; the 
remaining one is either the same or of 
opposite sign. This was made possible 
by introduction of velocity potential. 
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Fig. 10—Time-displacement record for test spring No. 2. 


Kinetic and Potential Energy 

The complete kinetic energy of the 
wire increment Ax, including the 
rotary kinetic energy of the twisting 
motion of the wire about its axis is 

AEk = jam 
or 

AEK = 3(y/g)(Ax)(A + 4Ip/D*)(v*) 
where m is the effective mass of the 
spring. 

The potential energy of a spring 
under static deflection F is: 

AEp = YRpp)(F*)(Az/L) 

Che potential V = F/T is intro- 
duced and the surge time T is elimi- 
nated by T = L/c. 

AEp = 3(y/g)(Az)(A 4- 4Ip/D*)(V?*) 
OI 

AE» (Am) (V°?) 

Thus, the following ratio of the 
kinetic energy of a wire element to its 
potential energy is obtained: 

AEk/AEp z v/V* (54) 
and for a single surge wave, traveling 
in a spring with an initial velocity and 


7? 


[á 


potential equal to zero, the kinetic 
energy of the spring coils is equal to 
their potential energy contents: 


AEx = AEp (54a 
Superposition of Single Surge Waves 


There are three different cases of 
superposition of single waves: (a) a 
single wave superimposed on the ini 
tial status of the spring; (b) two single 
waves moving in the same direction; 
and (c) two single waves moving in 
opposite directions. 

The status of a spring of initial 
velocity v, and initial potential V, is 
described by the y-function: 


y = mt + Vi(z/c) 

This can be verified by using the Eqs 
(36) and (43) 

v(c,t) = dy(z,t)/t = vn, 

V(z,t) = c[dy(z,t)/ dz] = Vi 

The initial status of spring is gen- 

erally not considered to be a single 
surge wave, since v, and V, are inde- 


pendent choices. Only in the special 
case where the initial potential equals 
the initia] velocity in magnitude (V, 

^v) can the initial status be con 
ceived as a single surge wave of infinite 
length having a constant velocity am 
plitude v, 

Single wave superimposed on initial 
status of spring: For the general case 
of the propagation of a single surge 
wave where the initial velocity and 
potential are not equal to zero, the 
y-function describing the total status 
of spring for a left-going surge wave 
W, becomes: 


y(z,t) = ot + Vız/c + yr(z/e +t) (55) 


and by differentiation, the resultant 
velocity is: 


v(z,t) oy / dt 


— + yr'(z/c + t) 


= + UL (56) 


From Eq (44), the resultant potential 
becomes: 


V (x,t) còy/ dr 


= V, + yx’ (z/c + 2) 
Vit Vi 
When considering a right-going 


(57) 
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surge wave Wp, the resultant velocity 
and potential become, with 
reasoning: 


similar 


v(z,t) Oy / Ot 


v$ + yr'(—2z/c + t) 


Uy d- UR 
= c[dy/ dz] 

Vi — yr'(—2/e + t) 

Vi + Vr 

Thus the resultant velocity and po- 
tential of the total status are the alge- 
braic sums of the corresponding initial 
values and amplitudes of the single 
waves W, and Wx»; and unless V, = 
+v, the total status of the spring, 
composed of the initial status and a 
single wave, is not considered a single 
surge wave because its resultant v-dis- 
tribution and v-variation are not re- 
lated by a transformation of simple 
elongation or compression. 

Superposition of two waves moving 
in the same direction: Two left-going 
waves W,, and W,, are assumed to 
travel in a spring with an initial status 
vı = V, = 0. The status of spring is 
described by the y-function: 


(58) 
V (z,t) 


(59) 


y(z,t) = yn(z/c - t) -- yra(z/c --t) (60) 


Using Eq (36) and (43), the v-func- 

tion and V-function become: 

v(r4) 2 y'n(z/e 4-0 -- y'za(z/e - 0 
vr + VL: 


y'nx ‘e+t)+ y'rs(z/c 4- t 
Vin + Viz 


(61) 
V (x,t) 
(62) 
Thus the resultant velocity and po- 
tential can be obtained by algebraic 
addition of the individual velocity and 
potential amplitudes, and the total 
status can be conceived as one single 
surge wave, of velocity amplitude 
(Va + v;.). This holds true for two 
single waves surging to the right. 
Therefore, several single waves moving 
in the same direction can always be 
combined to one single wave. 
Superposition of two waves moving 
in opposite directions: The waves W, 
and W , are represented by the y-func- 
tions y, (x,t) and y, (x,t), with an 
initial v, — V, — 0. The status of 
spring then becomes: 
y(z,) - yr(z/c + t) + yr(—2z/e +t) (60) 
The resultant velocity and potential 
develop as: 
v(z,t) = yr’ (z/e +t) + yr'(—2/e + t) 
=UL TUR (61) 
V(2,t) = yr’ (x/e + 0) — ys'( —z/e 4- t) 
Vr Vn (62) 
The resultant velocity and potential 
of the total status of spring are again 
the algebraic sums of the correspond- 
ing amplitudes of the single waves. 
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The sum of these two single waves, 
however, is not a single wave, since 
there is a continuous change of their v 
and V distribution. 

For illustrative purposes, a long but 
finite spring is considered. Beginning 
at t — 0, the ends A and Z are sud- 
denly moved toward each other with 
a constant velocity v, over a small 
compression stroke s, which lasts less 
than T seconds. On completion of 
this stroke, the ends A and Z are kept 
at rest. This forced motion generated 
two single compression waves W, and 
W,, traveling in opposite directions. 

Fig. 4(A) has two coinciding co- 
ordinate systems (x,v) and (x,V) rep- 
resenting the distribution of velocity 
and potential amplitudes at t = t, 
before superposition takes place. The 
wave W, is a compression wave of 
positive velocity and potential ampli- 
tude v, and the wave We is also a 
compression wave of positive potential 
amplitude v, but with a negative 
velocity amplitude ( —v.). 

The velocity distribution of the 
same two waves is shown in Fig. 4(B) 
at a later instant of time t: > t, when 
the wave heads have passed each 
other. The velocity amplitudes v; and 
ve have cancelled each other in the 
zone common to both waves: 

v= UL + UR 4 

Fig. 4(C) shows the resultant po- 
tential distribution of the same two 
waves at the instant of time t. In 
the zone common to both waves, the 
potential amplitudes have combined 
as follows: 

Ve 

Thus all cases of dynamic loading 
can be reduced to two resultant single 
waves moving in opposite directions 
and superimposed on the initial status 
of the spring. 


Vr + Vr = v + v = 2v, 


Reflection of Surge Waves 


In the preceding section the ends 
of the spring were disregarded. The 
spring was considered either infinite 
or with a time interval of less than T. 
Now the ends of the spring will be 
considered and concepts for the reflec- 
tion of single surge waves, for the 
general case where both ends of the 
spring can move, will be established. 

A spring of finite wire length L is 
assumed to continue beyond the actual 
ends A (x — L) and Z (x — 0). Fig. 
3 shows its (x,t) and (x,v) diagrams. 
A portion of a single surge wave W, 


is assumed to travel from the actual 
spring into the hypothetical outer 
spring x < 0. Although this wave 
does not return, the motion it imposes 
on the rear end Z does not usually 
agree with the boundary condition 
prescribed for Z, and it is assumed 
that a compensating single wave Wx 
enters the actual spring AZ at point Z 
from the left, simultaneously with 
the outgoing wave W,. This compen- 
sating wave must have a v-distribution 
of a form such that the resultant ve- 
locity and potential at Z will always 
satisfy the given boundary condition 
for all values of time. This resultant 
status is composed of the outgoing 
wave W,, the incoming wave Wx, and 
the initial status Vi): Wa p 
completely determined by this require- 
ment. Thus there is only one single 
wave in AZ traveling in either direc- 
tion: W, to the left and W, to the 
right. The velocity and potential dis- 
tribution in the finite spring is found 
by superposition of these waves on the 
initial status of spring. 

Division into partial waves. For 
better understanding, the waves W, 
and Ws, which are of infinite length 
are devised into partial waves of length 
2L, ie. the generation of a partial 
wave at the end of spring covers a 
time interval of 2T sec. These partial 
waves are designated as follows: 


( V3, 


Wave W, entering at point A: 

0 
2T 
4T 
Wave 


2T: Wr 
4T: Wis 
6T : Wr ete. 


t 
t 
t 


WA HATA 
WA HAHA 


a 
“A 


", entering at point Z: 


T : Wgo (Wgo — 0 when Z is 
initially at rest 


Ost 


IA 


3T: Wm 
3T : W r ete. 


T<t 
3T i 

Fig. 3 illustrates the propagation of 
these waves in an (x,t)-diagram. The 
positions of the waveheads of the 
partial waves are represented by dotted 
lines. The portion of partial wave W zs 
inside the finite spring AZ, is shown 
as heavy lines. This figure also indi 
cates the zone of superposition within 
the actual spring AZ. 

The extensions of the new partial 
waves can be determined from the pre- 
ceding partial waves and the boundary 
conditions by means of a step method 
which considers successive time inter- 
vals of duration T. 

The form of the waves W, and W, 
are included in Fig. 3 by the addition 
of an (x,v)-diagram which shows their 


WA HA 


ws 
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initial velocity distribution, v, (x0) 
and v, (x0). The complete velocity 
distnbution of the spring at a time 
t — t, is the addition of the velocity 
components of the waves and of the 
initial status: 


e(r) = v; + vx(2,t.) -- va(z,t) (63) 


The corresponding potential distribu- 

tion is: 

V(a,t.) = Vit+ Vi(z,t.) + Ve(z,t.) (64) 

The potential amplitudes V; and V, 

are eliminated by Eqs (45) and (53): 
V(x,t.) = Vi c vr(zt) — va(z,t) 


The potential distributions are plotted 
in Fig. 5 as separate (x,v) and (x,V)- 
diagrams. 

The spring is assumed at rest (v, — 
0), and with an initial potential V, 
^0 resulting from precompression. 
The rear end Z (x — 0) remains at 
rest for all periods of time: v (0,t) 
- 0. The front end A (x — L) is 
moved with an impact velocity v., 
over an interval of 2T second and then 


This motion of end A corresponds to 
the compression stroke oabc of Fig. 
2(A) and 2(B) with the extension 
stroke omitted. 

The resting end Z does not generate 
any wave, i.e., the partial wave Wz, 
has zero amplitude, while end A gen- 
erates a single wave W,, traveling to 
the left with an amplitude: vz = Vz 
= Vo 

During the interval, 0 = t S T, 
only the partial wave W,, is superim- 
posed on the initial status. All coils 
affected by this compression wave 
move to the left with velocity, v = 0 
+ Vio = v, and have the potential, 
V = V, + Vu = V: + v. in./sec. The 
distribution of velocity and potential 
at t = 0 and t = 3T is shown in 
Fig. 5. The rear quarter of the spring, 
x = L/4, is not yet affected by the 


forced motion of end A. 

At t — T, the head of single wave 
'W passes through rear end Z and 
imparts a positive velocity of v, in./sec 
to end Z. In order to maintain the 
boundary condition v (0,t) = 0, the 
compensating wave W,, must have a 
negative velocity amplitude of, vz: = 
—v,, during the interval T S t = 3T 
(see (x,v)-diagram in Fig. 3). There- 
fore, according to Fq (53) for single 
waves surging to the right, the poten- 
tial amplitude of wave Wx, must take 
on the opposite value, Vm = —Vm 
L--4v,. 

During the interval, T = t S 2T, 
the wave Wp, moving from point Z 
to the right, and the partial wave W z 
moving from point A to the left, su- 
perimpose on the initial status of 
spring. For all points affected by wave 
Wam, the velocity and potential be- 
come according Eqs (63) and (64). 

v = 0 +v T 9m =0 +v — v= 0 

V = Vi + vro — vm = Vi + Vo + tvo 

= V, + 2v, 
Fig 5 shows the distribution of ve- 
locity and potential at t = 1.5T and 
tz ?T. 

At t — 2T, the head of the single 
wave W arrives at end A, with a 
velocity amplitude ( —v,). Wave Wy, 
has passed end A, but it is followed 
by a new partial wave W+, traveling 
to the left and passing end A from 
t — 2T on. Although the form of 
W,, is not known at this time, it 
may be deduced from the boundary 
condition of end A for t = 2T (which 
is v (L,t) = 0) that the wave W, 
entering from the right must have a 
velocity amplitude at A opposite to 
that of wave Wm: 

vie = Via = Vai = Vo, 
That is, wave W,, is the identical con- 
tinuation of wave Wy. 

During the time interval, 2T St = 
3T, each point within AZ is affected 
by Wm and by either Wz or Wz, 
which are identical. Thus the total 


velocity and potential become: 


v=O0+2+0m =0+0,—0, =0 
V = Vi +072 — om = Vito, + 0% 

= V; + 2, 
The status of spring is constant dur- 
ing this entire interval. 

During later intervals, W, and Wx 
continue to have constant velocity 
amplitudes of v, and —v,. Both waves 
are of infinite length even though 
the spring reaches a stationary status 
with a velocity of zero and a potential 
of V, + 2v, at time t — 2T, (see 
bottom of Fig. 5). 


Relationship Between a Harmonic 
Vibration and a Surge Wave 


In the reference noted previously it 
was established that a simple harmonic 
vibration has the y-function: 

y(z,t) = y sin (2rnz/c) cos (2rnt), (65) 
This represents a standing harmonic 
wave with a node at the fixed rear end. 

The harmonic vibration of a spring 
can also be conceived from the Surge 
Wave Theory by using the identity: 

sina cos 8 = $ sin (a+ 8) 
+ $ sin (a—8) 
and writing Eq (65) in the form: 
y(z,t) = dye sin [2rn(z/c + t)) 
Fly» sin [2n (z/c— 1)] (66) 
The two terms on the right side of 
Eq (66) are the same type of func- 
tions as Eqs (34) and (34a) and 
therefore represent left and right going 
waves, W, and Wx. Both waves have 
a sinusoidal y-distribution and v-dis- 
tribution of the same frequency as the 
harmonic wave, but with only half 
the amplitude. Thus a standing har- 
monic wave can be conceived as being 
composed of two single surge waves of 
identical sinusoidal v-distribution mov- 
ing in opposite directions. 

The author is grateful to the Dept. of 
Army, Chief of Ordnance, Washington, 
D. C. for permission to publish this ar- 
ticle, and to Eaton Mfg. Co., Detroit, 
Mich., for tbe TD-pbotograpbs of coil 


motion. 
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THE AIR FORCE calls it HIGED, 
but when translated it means, “Hand- 
book of Instructions for Ground 
Equipment Designers.” This 400- 
page, illustrated handbook will be 
available this summer through the 
Wright Air Development Center of 
the Wright-Patterson Air Force Base. 
The book will be a central source for 
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manufacturers and designers who want 
to determine the design requirements 
for the ground equipment bought an- 
nually by the U. S. Air Force. It will 
be a companion to HIAD, the present 
“Handbook of Instructions for Air- 
craft Designers.” 

Besides giving a single source of gen- 
eral design and background criteria for 


the large and small manufacturer, the 
book will explain where and how the 
equipment will be used. Included will 
be background and experience infor- 
mation, plus reasons for certain re- 
quirements. Its effect also will be 
towards furthering the Air Force 
standarization objectives. The hand- 
book will be revised quarterly. 
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SHELL MOLDING 


for Short-Run Production 


can often cut costs when parts are 
properly designed for the process 


= 
» 


Advantages of shell molding, and when to select this method for 


short-run production; 12 specific guides to minimum piece cost. 


FRANK K. SHALLENBERGER 


President, Shalco Engineering Corp. 


THE SHELL MOLDING PROCESS has already received broad 
acceptance in long-run production of many items such as 
crankshafts, cam shafts, irrigation and plumbing fittings, 
valves, sprockets, gears, and cams. It is now gaining rapid 
acceptance in intermediate and short-run production where 
it can compete with alternative production processes. 
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Where the process is applicable, it offers such benefits as 
precision often comparable to permanent mold or die 
casting, good surface finish and detail, reduction or elimi- 
nation of machining, improved metal quality, flexibility of 
casting design, moderate tooling cost and reduced foundry 
cost. 

In the short-run production of shell molding machines, 
shell core machines, shell fusers and similar items for the 
shell molding process, many advantages have been obtained 
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MACHINED 


ues b mm 


Fig. 2—Shell ejector and oven wheels, which were originally machined from bar stock as shown at left, are now shell cast as 


-= 


shown at right, resulting in savings of 70 to 


and recessing of the retainer ring grooves. 


by using the process. By careful selection of parts, savings 
of 20 to 80 per cent have been realized by shell molding 
over previous methods of production. Twenty-one parts 
of a standard shell molding machine, Fig. 1, are shell 


molded at present with additional parts being engineered 
for conversion to the process. 


TYPICAL APPLICATIONS 
l. Oven and ejector wheels, Fig. 2, 
machined from solid bar stock. Shell 

the finished cost by 70 to 77 per cent. 
shell cast wheels requires only finish boring and recessing 
of the retainer ring grooves. The pattern equipment cost 
was approximately $500, the net savings per mold were 
$26, first 19 

molds poured. 
Front and 
originally 


were previously 
molding reduced 
The machining of 


and tooling costs were amortized over the 


rear bearing housings, Fig. 3, were 
of seamless steel 
flame-cut arm. Shell molding produced savings of approxi- 


mately 


made tubing welded to a 
Machining consists of finish 
inside diameter, recessing the retainer ring 
grooves, and jig drilling two holes. No facing of the 
cylinder arm is required; and since the outside diameter 
is held to a tolerance of 0.010 in., mating with the frame 


socket is assured. Savings are approximately $28 per mold 


75 to 83 per cent. 
boring the 


per cent. The only machining necessary on the shell cast wheels is finish boring 


poured; and pattern costs have been amortized over the 
first 18 molds. 
For four automatic clamps used on the machine, 

Fig. 4, shell molding was used to replace a 
flame-cut steel part. ‘These clamps were previously belt 
sanded; three holes were drilled and two pins were brazed 
in. Shell molding eliminated all sanding, a drilling opera- 
tion, and the turning and brazing of one pin. Net savings 
are approximately 39 per ceut with a much improved part 
resulting both in appearance: and function. 

Cost comparisons between shell molding and previous 
processes are given in Table I for these parts of the shell 
molding machine. 


and shown in 


ADVANTAGES OF THE PROCESS 
FOR SHORT-RUN WORK 


Shell molding can frequently offer substantial cost and 
quality advantages compared with sand casting, die casting, 
permanent molding, forging, flame cutting, weldments 
and machining. 

Accuracy in shell molding depends on such factors as 
pattern precision, metal, casting configuration and foundry 
procedures. There is generally no difficulty in maintaining 

‘as-cast” tolerances of 0.003 to 0.005 in. per in. On larger 
dimensions, tolerances of 0.002 in. per in. can frequently 
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be held. Dimensions across the parting line of the mold 
are, of course, more difficult to maintain. The high degree 
of accuracy possible in sbell molding leads to shop 
economies in the form of reduced machining, more accu- 
rate registry in jigs and fixtures, and easier assembly. 

Surface finish is dependent upon casting size and shape, 
metal, grain structure of sand used and control of shell 
making and pcuring procedures. Normally a surface finish 
of 60 to 125 RMS can be obtained. Thus, shell molding 
in terms of both precision and surface finish, is often 
comparable to and in some cases better than permanent 
molding, die casting, or investment casting. 

Details can be greatly superior to conventional sand cast- 
ing. ‘Threads, keyways, small holes, gear teeth, slots, sharp 
corners and fine lettering can be cast. On a production 
basis, shell castings are being made of holes as small as 
4 in., 14 pitch internal and external threads, à in. internal 
keyways, slots % in. wide by 4 in. deep, lettering as small 
as Ys in., gear teeth and sprocket teeth. 

Machining can be reduced or eliminated because of the 
high dimensional accuracy, improved surface finish, and 
fine detail obtainable in the as-cast condition. Most 
savings are, of : ourse, realized on hard-to-machine metals 
such as high-alloy and stainless steels, the coring of 
intricate interior surfaces, and reduction in expensive hand 


operations such as polishing. Captive foundries often 


profit most from shell molding because a single company 
realizes both the foundry and shop savings. Machine shops 
have added shell molding facilities and offer finished cast- 
ings to their customers. 

Tool life is substantially greater in machining shell cast- 


ings due to freedom from skin 
effect and sand inclusions 
often experienced with sand 
castings. 

Grain structure with shell 
molding is generally superior 
to that obtained by sand cast- 
ing. Because shell molds are 
highly permeable, they vent 
readily; and blow holes, inclu 
sions and casting porosity are 
greatly reduced. The insulat- 
ing effect of the shell elimi- 
nates the chilled skin effect, 
typical of sand castings, and 
produces a uniform 
metal structure throughout 
the casting. The pouring of 
shell castings at 150 to 200 
than 
temperatures 
contributes to improved cast- 
ing density. The shell process 
lends itself well to centrifugal 
casting, and many shell cast- 


more 


F lower sand-casting 


pouring also 


ings are being made in this 
manner. Any metal that can 
be poured in sand can be 
poured in shell molds. Some 
difficulty been experi- 
enced in pouring low carbon 
steel, high leaded  brasses 


has 
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and high tin bronzes; yet this difficulty is being success- 
fully overcome in many foundries. Magnesium and 
titanium are also now being successfully poured in shell 
molds. 

Flexibility in casting design results from the shell mold- 
ing process. Draft angles as low as 3 deg. are common, 
and under favorable conditions draws up to 2 in. can be 
made without draft. Castings weighing several hundred 
pounds are successfully cast in shell molds, but the process 
is generally better suited to casting under 30 Ibs. 

Metal sections less than ¢ in. thick can be readily poured 
without misruns. Multi-part patterns are being successfully 
used to achieve added complexity, but this practice is gen- 
erally undesirable. Many pieces formerly assembled from 
several parts are now being cast in one piece by shell 
molding. 

Tooling costs are substantially less than when tooling for 
permanent molding or die casting. Shell mold patterns 
are merely precision metal patterns with heater and ejector 
pins added. Aluminum patterns are commonly used for 
short-run jobs and vary in cost from about $250 to $1,000 
depending upon size, complexity and accuracy required. 
Brass or iron patterns suitable for long-run operations 
typically cost about 50 per cent more. In any case the 
savings are usually substantial, and a very rapid amortiza 
tion is possible. 

Foundry costs are reduced by shell molding. There is 
much less sand to handle; productivity is higher per 
machine, per square foot of foundry floor space and per 
worker; less skill is required; initial investment in equip 
ment can be moderate; metal yield is higher; rejects can 


FLAME 
CUT 


SHELL 
CAST 


WELOMENTS 


Fig. 3—Bearing housings were originally weldments (above) but are now shell molded (be- 
low) at savings of 75 to 83 per cent. The only machining operation required, aside from the 
ones specified for the ejector and oven wheels, is jig drilling two holes. Fig. 4—Automatic 
clamps, originally flame cut (left) are now shell cast (right) at savings of 39 per cent. Shell 
molding eliminated all sanding, a drilling operation, and the turning and brazing of a pin. 
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Table I—Typical Cost Comparisons Between Shell Molding and Previous Processes 


et 


TOR FRONT OVEN REAR OVEN 
SPS mem v 
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be substantially reduced; working conditions are better; 
molds can be stored indefinitely, thus leveling out the 
work load; and costs of shakeout and cleaning are reduced. 
These savings are in part offset by the added cost of resin 
and newness of the process; yet the net result is still a 
substantial saving. 


WHEN TO SELECT SHELL MOLDING 


Shell molding is definitely not a cure-all for foundry or 
design problems. If full benefits of the process are to be 
realized, parts for shell molding must be selected with 
discretion and imagination. A few points to consider are: 


1. Look to shell molding as a means of reducing costs 
on parts normally die cast, permanent molded, investment 
cast, welded, or machined. If properly applied, the savings 
from shell molding can be very great, even under condi- 
tions of moderate production quantities. In ferrous and 
high-temperature metals shell molding can make possible 
the precision and economies of die casting and permanent 
molding. In short-run production it can usually offer 
savings because of lower tooling costs. 

2. Shell molding is not a solution to pieces impossible 
to cast by other methods. It is subject to many of the 
same limitations as other foundry processes and also to 
some of its own. It should be applied first to relatively 
simple pieces where the potential savings are most promis- 
ing, after which more difficult jobs can be considered as 
experience indicates. 


3. Choose parts on which machining is particularly 
costly because of intricacy of cut, poor machineability, 
or amount of metal to be removed. Obviously the greatest 
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DUMP BOX 
CLAMP 


savings are realized on these cases where machining can 
be eliminated altogether. Even where machining cannot 
be completely eliminated, the accuracy inherent in shell 
molding and the virtually complete freedom from surface 
inclusions and skin effect frequently makes possible 
elimination of roughing cuts, grinding, broaching, ream- 
ing or finish cutting without previous metal removal 
operations. 

4. Parts on which appearance and eye appeal are 
important are excellent possibilities for shell molding. The 
more costly the metal the greater the potential cost reduc- 
tion. 

5. The use of shell cores can often eliminate or reduce 
machining on internal surfaces, and are substantially less 
expensive than large sand cores. High precision and smooth 
finish on difficult-to-machine interior surfaces result. They 
have excellent venting, collapsability and burn-out prop- 
erties. In addition to their use in shell molds, shell cores 
can replace expensive collapsible metal cores in green sand 
molds or permanent molds. 

6. Shell molding is best suited for relatively small cast- 
ings, up to about 30 Ibs. Larger castings are not so well 
suited because of the cost of increased resin requirements 
and equipment limitations. Chunky castings do not lend 
themselves so well to shell moldings as castings of rela- 
tively light metal sections. 

7. Parts which require polishing are especially suited to 
shell molding, because the fine surface finish obtainable 
can substantially reduce the high labor costs ordinarily 
associated with polishing operations and because of the 
virtual elimination of voids, inclusion and other surface 
defects. 

8. Select parts on which appearance or fine detail is 
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importart. By casting the required data into the piece 
itself one company eliminated the need for a previously 
required nameplate. 


GUIDES TO MINIMUM PIECE COST 


l. Design to obtain full benefit of the advantages pre- 
viously listed. 

2. Approach the design problem with shell molding 
specifically in mind. In most cases complete redesign 
will be desirable if full advantage of shell molding is to 
be achieved. Old patterns must generally be discarded. 

3. Cast in one piece, if possible, parts formerly cast in 
sections, machined and assembled. 

4. Make only minimum allowance for variation in cast- 
ing size. The improved metal quality typical of shell 
casting and the possibility of casting thin, intricate sec- 
tions frequently permits reduction in weight. 

5. "Cast-in" as much detail as possible. 

6. Where possible eliminate separate cores. Shell mold- 
ing permits deep, intricate draws, frequently making it 
possible to form intricate surfaces as part of the mold 
itself. 

7. Incorporate metal chills in the shell molds, as 
required. 

8. Follow conventional casting design practice with 
respect to fillets, disposition of mass, undercuts, parting 
lines, etc. 

9. In general, shrink allowances are similar to those 
used in sand casting, but careful application of proper 
shrink allowance is required if the full precision of the 
process is to be realized. More accurate shrink tables are 
being developed out of current shell molding experience. 

10. Use care in pattern design. The casting can be no 
more accurate than the pattern. Take full advantage of 
new developments in pattern techniques, such as invest- 
ment casting of duplicate patterns, improvements in pat- 
tern heating, new knowledge of gating and risering. In 
general, it can be assumed that a substantially greater 
pattern coverage is possible in shell molding than in sand 
casting. Pattern spacing is frequently as little as 4 in. 

11. Minimum draft allowance should be provided 
where desirable in the finished piece. Allowances for mis- 
match, skin removal and surface defects can be eliminated, 
with resultant savings in casting weight and machining. 

12. Work closely with the production department and 
foundry. The process is still relatively new, and the full 
benefits can be best realized through close cooperation 
between the engineering and foundry departments. 


EDITOR'S NOTE—In Product Engineering for Oct. 1952, page 
121, "Shell Molding" gave first details of the process and dis- 
cussed some applications and limitations for various metals. 
Then, in Product Engineering, Sept. 1953, page 129, was "Shell 
Molding of Stainless Steel," in which the application of super- 
alloys and stainless were discussed together with precautions 
necessary to insure satisfactory results. More recently, in 
Product Engineering, Mar. 1954, page 139, an evaluation of 
casting processes related shell molding in 10 different ways to 
sand casting, plaster molding, permanent mold casting, die 
casting and investment casting. Some of the important points 
mentioned in selection of the process are size, weight and con- 
figuration of the designed part, physical properties desired, 
dimensional tolerances allowable, quantity of the production 
run and piece costs. 
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JOHANNES CRONING 
The Father of Shell Molding 


FIRST INFORMATION on shell molding to reach 
the United States was reported on April 24 and 25, 
1947, by Mr. W. W. McCulloch, as an interview with 
Mr. Johannes Croning, an inventor, in Hamburg, 
Germany. Mr. McCulloch at the time was a member 
of the United States Intelligence Team of the Depart- 
ment of Commerce. Tipped off about the process by a 
professor in a German university, McCulloch went to 
see Croning, who at first was reluctant to discuss his 
invention. When asked if his process was patented, 
Croning said “no”, that the only way to protect it was 
to keep it in his head. Later, a check of German 
patents over the previous 10-year period uncovered a 
basic patent on Croning’s process issued in 1944. 

Under pressure from McCulloch and U. S. offi- 
cials, Croning and the other directors of his firm in 
Hamburg finally agreed to discuss the process and 
demonstrate its operation. Croning said there orig- 
inally were two main problems to be worked out. 
First, he had to find a suitable resin binder, and for 
this he turned to the German chemical firms. When 
the binder was developed, the problem centered 
around a suitable mold release agent to allow the 
shell mold to strip readily from the pattern. The 
sparse information McCulloch obtained was pub- 
lished in Field Information Agency Technical Final 
Report 1168 in May 1947, which served as the first 
basis for development of the process in the U. S. 

Interest in the Croning process here was first 
aroused among a few U.S. companies, chief among 
which were the Chemical Department of General 
Electric Co., Monsanto Chemical Co., The Bakelite 
Division of Union Carbide and Carbon Corp., Durez 
Plastics and Chemicals, Inc. and the Borden Co., all 
of whom worked on the problem of a suitable resin 
binder. 

Johannes Croning, obviously unhappy over the 
“steal” of his process, came to Boston in 1948 and 
established Crown Casting Associates to make a be- 
lated attempt at patenting his process in this country. 
After many futile attempts to get patents here, 
Croning eventually turned to England with the hope 
of better success there. 

Looking back, it is quite certain that the Croning 
process was conceived about 1937 and that Croning 
knew much more than he told McCulloch in his in- 
terview with him in 1947. Hand grenades were made 
by the process in quantity in Germany during Worid 
War II to utilize unskilled labor; but other producis 
were turned out also. With the information McCul- 
loch obtained, nothing could be mass produced here 
until the process was developed further. U.S. foun- 
dry engineers deserve high praise for their untiring 
efforts, because today the process is not only highly 
practical but is saving money and producing higher 
quality castings with less labor skill. 

Croning is all but forgotten in this country be- 
cause U.S. ingenuity has taken the germ of an idea 
and in traditional American fashion developed it far 
beyond the wildest dreams of its foreign inventor. 





RECORDING 
SYSTEMS 


to obtain 
and preserve 


transient data 


How instrument characteristics—dynamic response, sensitivity, 
accuracy and stability—determine recorder application. 


How to select pneumatic, electric self-balancing, direct- 


writing or mirror galvanometer oscillographs for frequencies 


up to 8000 cps and from 1 to 48 channels. 


HOWLAND B. JONES, JR. 


Consulting Engineer 


WIDE RANGE OF TESTS performed daily in research and 
development produce valuable performance and design 
information. Recording and preservation of such data 
for study and analysis is essential for efficient creation 
of new or improved designs; but improper recording 
equipment can produce data of little or no value. The 
recorder dynamic response should be compared with 
the characteristics of the data to be recorded. In 
addition, the sensitivity, accuracy, stability, calibration 
requirements, and initial and maintenance costs must 
also be evaluated. 

General characteristics of typical available recording 
instruments are summarized in Table I. Block diagrams 
of direct and analog recording systems are shown in 
Fig. 1. In (A) the measured variable is applied di- 
rectly to the recorder. The three blocks in (B) show 
an analog system in which the measured variable 
produces a signal output in a sensing element or 
transducer; the output is of sufficient magnitude and 
of the proper form to operate the recorder directly. 
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In the analog system shown in (C) the sensing-ele- 
ment output is à frequency representing the magni 
tude of the variable. The frequency is converted to 
a voltage. If necessary, amplification is added to pro- 
vide a signal strong enough to operate the recorder. 


RESPONSE. ‘The dynamic response of a recorder or 
recording system can be defined in two ways. First, 
it may be the time required by the instrument to reach 
stability after a suddenly applied ‘ ‘step function” input 
of essentially full-scale magnitude. Second, it may be 
described as the maximum frequency at which the 
recorder reproduces both magnitude and phase of a 
sine-wave input with miniman error. 

In many applications a true average of a fluctuating 
variable is generally the desired quantity. The recorder, 
if nonelectric, is usually a pressure recorder and the 
lines, damping, and internal link: age all affect its ability 
to record true average pressure. Electrical recorders 
perform an averaging function better than pneumatic, 
particularly if the transducer response is much faster 
than that of the recorder, If not, the averaging can 
easily be accomplished in a passive electrical filter. 
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Table I—Characteristics of Recording Instruments 


Accuracy, 
per cent of 
full scale 


Instrument Response 


Pneumatic, spiral 
Pneumatic, bellows 
Pneumatic, diaphram 
Elect ical, self balancing. 
Oscillograph, direct-writing 


4 ec 

-6 sec 

15 sec 
5-24 sec 
100 cps 


Oscillograph, galvanometer 
Oscillograph, galvanometer 
with amplifier. . 
Magnetic tape, frequency 
modulated......... 0-5000 cps 
Magnetic tape, amplitude 
modulated. 20 
Oscillograph, cathode ray. 5-10 


8000 cps 


1000 cps 


100-100 kc 
0-15 mc 


Meosured 


voriable Recorder 


Block diagram of simple system 
in which voriable is directly 
opplied to recorder. 


Sensing 
element 
(transducer) 


Meosured 
voriable 


No. of 
Channels 


Meosured 
vorioble 


Cost per 
Channel 


Depend- 
ability 


Primary 


Stability Use 


60-150 
100-250 
100-250 
550-1000 
850-1000 


Good 

Good Ind. 

G-od 

Excellent | Ind. 

Poor Ind., Dev., 
Res. 

Dev., Res. 


Excellent 


Excellent 
Fair 
300-1000 


Good Good 


Dev., Res. | Good 1000-2000 


Dev., Res. | Good 2000 
Fair 


Good 


1200 
1000-1500 


Dev., Res. 
Dev., Res. 


Sensing 
element 
(transducer) 


Recorder 


Simple analog system in which transducer 
produces on analog output proportional to variable 
Anolog is of proper form to octuote recorder. 


Frequency- 

to-voltage 

converter 
ond amplifier 


Recorder 


Analog system in which output of sensing element must be converted from frequency to voltoge in 


order to operote recorder 


Amplifiers ore used when required. 


Fig. 1—Outputs of recorders may be used by engineering departments with or without data analysis. Recording system 
complexity is dependent on dynamics and physical form of measured variable. 


In research and development testing instantaneous 
values of pressure or other variable are recorded. To 


achieve maximum fidelity the instrument have a 
response about ten times faster than the variable, 
since most recorded variables are not pure sine-wave 
functions. The amplitude and phase response of in- 
struments becomes a natural source of error when 
any recorder is used at more than half its resonant fre- 
quency, or when it is necessary to establish the time- 
reference of a point on the waveform in recording a 


sinewave function approaching the resonant frequency. 


SENSITIVITY AND SPAN. Sensitivity of a recorder 
is the ratio of the recorder-pen or light-beam displace- 
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ment to the magnitude of the driving signal. The more 
sensitive a recorder the smaller the measured variable 
required to produce a given recording motion. Span 
is the difference between the minimum and maximum 
values normally registered by a recorder. For example, 
a recorder having a minimum or "zero" reading of 
0.5 volts and a maximum of 3.5 volts has a span of 
3 volts. Hysteresis is the result of internal friction which 
is present in many types of recorders. It is indicated 
by the recorded value of a definite magnitude reading 
high when approached from a higher point, and low 
when approached from a lower point. In a good instru- 
ment it should not be more than 0.1 per cent. Hy- 
steresis becomes more serious with a reduced span. 


181 





P 
L| 
e 2 


es 


F y f NV UT. WE, ET 

— LS T" LER C m n - pire 
m m L3 : 
g ? * z a LÀ y 
a 1 ' — 


Fig. 2—Types of electrical analog and 
* > 1 t V > 


H Phose |f 
— discrim- L 4 
inator 


"y 
LÀ 


: e TES. ^ ; mest 
; — — j * V n 
FAUT Dat | Demod- EL 
ulotor 





E 


Fig. 3—(A) Diaphragm, (B) Bellows, (C) Bourdon spiral tube, recorder- (D) helical-element pen actuators by Foxboro. 


ACCURACY. Precision, readability, stability, and 
internal driving power sufficient to overcome inherent 
friction are all factors affecting the nominal accuracy 
of the recorder. External difficulties, such as unex- 

ted head pressures, small leaks, external magnetic 
fields, and electrical leakages between conductors and 
to ground, also reduce the accuracy. If overall system 
accuracy better than 1 per cent is required, prepara- 
tions for frequent calibration should be made. An 
investigation of the error curve of the installation 
should be made to determine if the Gaussian distribu- 
tion warrants a claim of higher accuracy. Calibration 
facilities should be provided with inherent errors of 
less than one-tenth those of the recorder being cali- 
brated. 


STABILITY. Stability is determined by the amount 


of span change and zero drift which occurs in an in- 
strument over a period of time. In electronic high- 
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response recorders, this is in the percent-per-hour 
range, while in self-balancing recorders tenths of a per- 
cent-per-week is more normal. Pneumatic recorders 
also are affected by drifts in calibration, often caused 
by an off-scale pressure having been applied or a sudden 
transient of pressure due to some mishap. Partially 
filled instrument lines will cause head differences which 
will upset the zero reading particularly in the lower 
pressure instruments. 


COST. ‘Table I is a compilation of recorder character- 
istics and their approximate relative costs per channel 
excluding installation or maintenance. Some instru- 
ments, by their very nature, are single-channel recorders 
and do not adapt themselves particularly well to multi- 
channel recording. Others are expensive until several 
channels are installed, at which time they become ef- 
ficient and economical. An example of this type is the 
moving-mirror oscillograph. 
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Fig. 4—(A) Electrical self-balancing strip-chart recorder using a motor to 
drive moving arm on slide-wire to a balanced position. D-c input to converter 


PNEUMATIC VS ELEC- 
TRICAL RECORDERS. 
Pneumatic recorders are avail- 
able in many forms. In re- 
cent advances in design they 
have gained considerable flex- 
ibility. Pneumatic recording 
methods are simpler in de- 
sign, more economical, and 
are easier to service than elec- 
trical or electromechanical. 
The ranges available cover 
numerous applications. Ex 
plosion-proofing presents no 
difficulties since no electrical 
connections are required. 
Electrical and electronic 
methods of recording are less 
expensive to install, although 
the initial cost is grea'er. 
They are capable of higher ac- 
curacy, are more flexible as 
regards range changing, give 
faster response at a greater 
distance, and car, provide 
measurement or control in a 
shorter time, providing that 
the transducer and final con- 
trol element are fast enough 
to provide adequate response. 
In the past few years manu- 
facturers of electrical instru- 
mentation have improved the 
reliability of the instruments. 


Convertor 


«00000290) 


is nulled by voltage obtained from slide-wire portion of resistance bridge. When 


bridge is unbalanced a-c voltage appears at output of converter and is amplified, 
driving motor in direction to produce a balance and stop motor on new null. 
(B) Block diagram of recorder in which slide-wire and motor are replaced by 
balancing capacitor and solenoids. Principles of operation remain the same. 


RECORDED DATA. Data supplied to recording in- 
struments may be either analog or digital. The great 
bulk of data from physical processes is analog data of 
pressure, voltage, physical displacement, or motion re- 
lated to the variable through some constant rule. 
Digital data as presented to a recorder is usually the 
output of some computing device used in data reduc- 
tion, or the direct count of some recurring phenomenon. 
Analog data can be mechanical or electrical. Mechani- 
cal data usually is a varying pressure directly or propor- 
tionally related to pressure, temperature, or flow. 
Electrical data can occur in a variety of forms, of which 
the commonest is voltage or current linearly related 
to the variable. Most transducers operating on the 
strain-sensitive principles, as well as resistance thermo- 
meters, thermocouples, etc., produce a voltage propor- 
tional to a variable. Fig. 2 shows representative types 
of electrical analog and digital data. The same type of 
response curve can result despite other type inputs. 
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PNEUMATIC 
ERS. recorders 
are actuated by diaphragms, 
bellows, or a spiral or helical 
Burdon tube, as 
Fig. 3. The approximate 
pressure ranges are as follows: 


RECORD- 


Pneumatic 


shown in 


Diaphragm—1 to 150 in. of water 
Bellows—5 to 25 psi 
Spiral or helical Bourdon—6 to 10,000 usi or higher 
All pneumatic instruments are equipped with ad- 
justable linkages to provide for manufacturing toler- 
ances and for calibration purposes. Circular charts and 
strip charts designed for use in compact instruments 
in graphic panels are available. The circular-chart in- 
struments have a manually-wound spring motor, elec- 
tric motor or air turbine for the chart drive. The 
latter two are primarily used where hazardous gases are 
introduced to the recorder case, or where an electri- 
cally-operated recorder must be explosion-proofed with 
the heavy hardware required by Underwriter's speci- 
fications. Circular-chart drives are available with 
speeds from 1 rpm to 1 rev in 24 days. 
When using pressure-recording instruments in the 
6 to 10,000 psi range, fast response is easily obtained. 
For lower pressures the instrument sensing-element 
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Table II—Recording Functions Provided by Special 
Purpose Electromechanical Recorders 


Type Function 


Multirecord Will print, in sequence, up to 16 records, indi- 


vidually identified by number or color. 


Two pen Will continuously record two separate variables 


on the same chart. 


Adjustable 
range 


Has adjustable sensitivity wbich varies span of 
recorder. Has variable zero suppression to at 
least 100 per cent of span being used. Excell- 
ent for laboratory and research use. 


Narrow span | A recorder with a minimum to maximum span as 


low as 100 microvolts. 


Precision 
indicator 


A non-recording, continuous-balance instrument 
with a 28 in. scale and 14 per cent accuracy. 





volume must be greatly increased to provide sufhcient 
driving power for the linkage and pen. At lower pres- 
sures the velocity of air through instrument lines is 
reduced. Effects of the lowered pressure reduce re 
corder response to as long as a minute or more before 
a stable condition is reached. Filling the lines and bel- 
lows with an incompressible fluid often increases re- 
sponse speed, but other difficulties are introduced due 
to viscous damping and also head-pressure errors if the 
lines are only partially filled. 


ELECTRICAL RECORDERS. The electrical re 
corder is usually a self-balancing device utilizing a small 
motor or other power to drive the recorder to a balance 
position. Fig. 4(A) is a self-balancing recorder of the 
potentiometer type, while (B) shows a simplified block 
diagram of a recorder in which the motive balancing 
power is supplied by solenoids instead of a motor. In 
operation, these recorders use a bridge-type circuit for 
sensing recorder position. When the bridge is un- 
balanced by a change of the variable being measured, 


a signal is produced which drives the motor or solenoid- 
motor to a new position at which the bridge is bal 
anced. This new position is indicated visually on the 
recording paper or chart. 

Electrical recorders can be easily combined with 
other electrical or pneumatic devices. These recorders 
usually have sufficient balancing power to operate sup 
plementary control devices, high and low-limit switches, 
or repeating slide wires to give indications at points 
remote from the recorder location. Continuous balance 
instruments normally give 0.25 percent accuracy; and 
since they are not subject to sudden overloads or 
transient shocks they can hold calibration for a con 
siderable period of time. The amplifiers used to drive 
the motor or solenoids have no contribution to drift 
of calibration because they are not a part of the error 
detecting elements. All other parts of the recorder cir- 
cuits which can cause drift are normally held to close 
tolerances or are fabricated of manganin or constantin 
when required. Balancing speeds as high as 0.5 sec full 
scale are obtainable from most recorders, although the 
increased speed produces a greater hysteresis error in 
the instrument. Table II summarizes recording func 
tions obtainable from special-purpose electrical re 
corders. 


DIRECT-WRITING OSCILLOGRAPHS, These in 
struments are the next step in increased response speed 
following the self-balancing instruments. Fig. 5(A) 
shows a light but strong pen operated by a D'Arsonval 
movement. The movement is energized by an ampli 
fier which is an integral part of the recorder since the 
amplifier characteristics produce required instrument 
damping and frequency-response correction. The re- 
sponse curve of Fig. 5(B) is typical. The resonant fre 
quency of the pen is on the order of 50 cps, and Te 
sponse at 100 cps is only obtained by high driving 
power and low output impedance in the amplifier. 
Accelerations of the pen tip reach 2000 g under cer 


I---- Pole pieces 
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|, » Moving coi! 


Chort drive-- s 
motor 


Fig. 5—(A) Direct-writing oscillograph. Pen is actuated by torque of D'Arsonval movement to which it is fastened. 


Movement is energized by output of an associated amplifier not shown. 


(B) Response curve of typical unit. 
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tain conditions, and the performance of these recorders 
is essentially the best possible in a direct writing in- 
strument. The accuracy of these instruments is re- 
duced by a necessarily narrow chart width and the 
fact that the span of the recorder is dependent upon 
the gain of the amplifier. The accuracy is, in general, 
about 5 per cent; if calibzation is not carried out shortly 
before a test, it may be as low as 10 per cent. 

Industrial applications are: timing of fast-moving 
mechanical operations, such as setting and timing of 
loom shuttles; checking spot welders where the heat of 
the weld is controlled by the number of power-line 
cycles applied; and similar applications where the rela- 
tively low accuracy is tolerable. 


MOVING MIRROR OSCILLOGRAPH. High re- 
sponse, increased accuracy, and improved flexibility 
can be achieved by use of photographic methods. In 
the moving-mirror oscillograph the decrease in inertia 
of the recording element is obtained by using a beam 
of light reflected from a mirror galvanometer, such as 
is shown in Fig. 6(A). Response and sensitivity limita- 
tions reduce its usefulness for high response, or high- 


-------Torsion head - horizonfal 
odjustment 


.-- Horizontal adjustment 
stop (180*) 


- --- Upper suspension post 


.  »4Vibrafion damping poft 


.--Lens retainer ring 
Mirror 
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- Continuity wire 


Fig. 6—(A) Mirror galvanometer 
used as recording element in mov- 
ing-mirror oscillograph of Heiland 
Engineering. (B) Diagram of 4 to 
48-channel Heiland Engineering os- 
cillograph using previous galva- 
nometer. Traces can be recorded on 2. Toke-up drum 
either film or light-sensitive paper. 3. Direct monitoring 
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sensitivity recording applications. A galvanometer with 
high-sensitivity characteristics can be driven by many 
transducers directly, but would not normally have a re- 
sponse in excess of 60 cps. A galvanometer with a 
5000-cps response cannot be driven by a transducer 
without electrical amplification. 

Fig. 6(B) is simplified mechanical diagram of a typi- 
cal moving-mirror oscillograph available with 4 to 48 
recording channels. A single multi-channel oscillo- 
graph of this type provides the user with a flexible in- 
strument because he may interchange galvanometers of 
widely differing characteristics at will. Because of the 
extensive range covered by the many types of available 
galvanometers, paper speed is related to the response 
of the galvanometer and to rate of change of the re 
corded variable. Most instruments have a gear shift 
which can be operated during a test in conjunction 
with change gears which can be preset to give a wide 
range of speeds. A disadvantage of this type is that 
the paper or film must be processed before the record 
can be examined. 


Eprior’s Nore—The next article on instrumentation in product 
design and development will discuss high-speed electronic re- 
corders used when the dynamic characteristics of the measured 
variable require a response higher than the 8000 cps obtainable 
with recorders discussed here. Systems to be described will in- 
clude magnetic tape recorders and cathode-ray oscillographs 
with responses as high as 15 mc. Two previous articles on 
transducers, an important component of recording systems, are: 


“Pressure Transducers” (Jan. 1954, p 174) describes the appli- 
cation of resistance strain gage, capacitance, piezoelectric, and 
reluctance-type transducers for pressure measurements, with em- 
phasis on high-temperature transients. Advantages and disad- 
vantages of each type are summarized. 

“Strain Gage Transducers for Measurement and Control” 
(Nov. 1952, p 121) is a comprehensive article on resistance 
strain gages. The first section describes bonded and unbonded 
gages, types of bridge circuits, amplifying and recording equip- 
ment, and systems combining these components. Remaining sec- 
tions describe various types of strain-gage transducers used for 
measuring pressure, flow, weight, and displacement. Case his- 
tories are included. 


10. Record numbering box 
11. Troce indentifier 





Machining Before Welding 


P. G. LESSMAN Assistant Manager, Transportation and Generator 
Engineering Department, Westinghouse Electric Corporation 


A NEW DESIGN APPROACH for fabrication by arc welding is 
demonstrated by a technique developed for large d-c mo- 
tors for shipboard installation. The various enclosure com- 
ponents are arc welded from fully pre-machined parts, thus 
eliminating the machining of such subassemblies after 
welding, as was done previously. The new technique has 
demonstrated economies in weight of materials and in cost 
of. fabrication and assembly. It has eliminated the need 
for many extra welding fixtures by making fixtures from 
the fitted components as they are assembled. Also, machine 
tool requirements for work on the outside of large enclo- 
sures, with their accompanying slow feeds, has been 
avoided. 

The motors described are of the double-armature type 
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and forced-air ventilated by motor-driven fans on top. They 
are totally enclosed for air recirculation and equipped with 
air-to-water heat exchangers, also mounted on top. Speci- 
fications call for water tightness to the underside of the 
shaft and splash proofness above this line. 


BASIC DESIGN 


Components of the motors are identified in Figs. 1 and 
2. Principal components are those identified by numbers 
1, 2 and 3—armature and shaft, stator, and frame enclosures, 
tespectively. The enclosures include the front and rear 
end bells, center section, coolers, cooler ducts, blowers and 
motors, blower mounting ducts, and blower ducts. 
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Fig. Left)—Costs were 
on Lu of this 
double-armature motor en- 
closure for ship drive. The 
centering fixture is held to 
the frame by "C" clamps 
as shown for subsequent 
accurate location of brush 
rigging and other internal 


parts. 


Watertight \ Splash proof 


Fig. 2 (Right)—This mar- 
ine motor enclosure must 
be water tight up to the 
line shown and splash tight 
above that line. Side view 
clearly shows relative 
shape and size of blowers, 
blower ducts and the air-to- 
water heat exchangers or 
coolers. Major parts which 
were machined before 
welding into the assembly 
are: 1. Armature and 
Shaft, 2. Stator, 3. Frame, 
4. Poles and Windings, 5. 
Front Endbells, 6. Center 
Section, 7. Coolers, 8. 
Cooler Ducts, 9. Blowers 
and Motors, 10. Blower 
Mounting Ducts, il. 
Blower Ducts. 


Watertight ' Splash proof 
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When extensive machining is specified on large welded assemblies, the operation 


is often slow, difficult and costly, if not almost impossible. Substantial savings are 


possible on such designs by machining of smaller units before welding into the 


assembly; assembled parts may be used as jigs to avoid expensive fixture costs. 


It would be impractical to build a machine of this size 
(12 ft long and 61 ft wide, including enclosures) as a one 
or two-piece casting, because of prohibitive weight and lack 
of accessibility for maintenance. Because of limited ship- 
board space the equipment must be made of many pieces, 
each small enough to handle without special cranes and 
hoists. Hence the enclosures, particularly, are broken up 
into a number of small elements with flanged joints, all ot 
which must be water tight. 

The design and manufacturing methods have devel. 
oped through several stages of evolution in the past 20 
years. The most radical change has been the latest—to 
pre-machine subassemblies of wekled sheet, plate, and bar 
stock for the enclosures. 
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STEPS IN FABRICATION 


The following steps broadly outline the fabrication and 
assembly method now used. 

1. Pre-machine all joint pieces, or flanges, to a fine tool 
finish before welding. 

2. Punch all joint bolt holes to templates before arc 
welding, with sufficient clearance for bolts. 

3. Bolt flanges or joint pieces to mating flanges with 
shoulder bolts, to insure accurate positioning. 

4. Use mating parts of the enclosure as welding fixtures. 

5. Weld walls and partitions to flanges and joint pieces 
while they are bolted together. 

In applying this technique to the marine motor enclo- 
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Fig. 3— Typical split flange in center section. Flanges are pre-machined to close 
tolerance and ground on mating surfaces before welding. Continuous } in. fillet 
welds are made to insure water tightness. 


Table I—Comparison of Weight, Time, and Cost 



















Part 


Center section 
Front end bell 
Cooler duct 


Blower duct 
Assembly 





* Total cost sa te of material and man-hour economies plus changes in 
decr (ule abcr classificationa: 


labor rates to | 


sure shown in Fig. 1, two frames are assembled in proper 
relationship on a ‘substantial base, Fig. 2. They are finish 
machined completely with the exception of the bore which 
is machined, but not to final size. The bore is turned to 
after all manufacturing work on the enclosure has 
been completed and the frames are ready for final assembly, 
test and shipment. Likewise, by using templates, all holes 
are drilled and tapped which are needed to hold the joint 
flanges. A dummy cooler is are welded to each frame and 
machined with the frame. Holes are tapped in the end 
flanges duplicating those in the actual cooler unit. 
Lower half of the center section is assembled first. 
Flanges are bolted to the two lower halves of the frames 
by means of shoulder bolts. Lower split flanges are assem 
bled between the frames and welded to the cnd flanges 
above. 


size 
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The shell is tacked to the end flanges and then fin- 


ish welded. For the largest 
part of its periphery this shell 
must be water tight; it is arc 
welded with a à in. continu- 
ous fillet on the inside. 

Upper half of the center 
section is built next. The two 
end flanges are bolted to the 
frames, again by shoulder 
bolts. The upper half is in 
two pieces, with a split some- 
what off the vertical center 
line. All split plates are then 
placed in position and bolted 
together, following which the 
shell pieces are welded to the 
split flanges. This welding is 
done from the outside and is 
also continuous. 


Just a word about split 
flanges; one is detailed in 
Fig. 3. Longitudinal flange 


pieces are pre-machined to a 
tolerance of plus 0.001-minus 
0.000 in. and are finished 100 
per cent on one side in a sur- 
face grinder. When they are 
set between the two frames, 
the frames are moved together 
to tightly hold the flanges. 
The end flanges are then 


Time — moved tightly against the 
Saving, | saving, longitudinal members. Then, 
Per cent |Per cent * the weld between the flanges 

E is made along the radial and 
longitudinal joints, either on 
= the outside or inside. With 

36.5 | 41.5 the welding completed, split 

bolt holes are reamed for 

A E ; body fitted bolts. 

36 44.5 


Summary 


Joint surfaces in the revised 
design met all water tests for 
tightness without the use of 
cements or gaskets other 
than those used on previous designs of either the cast or 
fabricated types. Assembly time for the complete struc- 
ture was considerably reduced. No fitting was required, 
since all enclosure components were not only produced in 
matched sets but were also interchangeable, thus assuring 
assembly without difficulty. 

Detailed summary of comparative weight, labor time and 
and the old is given in 


costs between the design 


Table I. 


new 


EDITOR’S NOTE—This article is based on a paper receiving a 
grand prize award in the recent Mechanical Design Competition 
sponsored by the James F. Lincoln Arc Welding Foundation, 
Cleveland, Ohio. It is almost always easier and thus less expen- 
sive to perform final finishing operations on small parts than on 
large assemblies; such possibilities for savings should not be 
overlooked in design. 
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The Embrittlement 
Of Steel by Hydrogen 


Hydrogen is soluble in iron and produces defects in steel which 


destroy the structure of the metal. The effects of hydrogen penetration 


are discussed and suggestions offered to minimize hydrogen attack. 


With high tensile steel paris 
... it is unwise to submit them 
at any stage of their manufac- 
ture to processes in which by- 
drogen may be introduced in 
substantial quantities . . . This 
is an illustration of internal 
blistering of a vessel subjected 
to hydrogen attack. The insert 
shows a section of the blistered 
steel plates. 


Courtesy of Shell O Company 


WINIFRED A. BELL, B.A.* 


British Columbia Research Council 
Vancouver, B. C., Canada 


Ir was NOTED about seventy-five years ago that, undei 
certain conditions, hydrogen could diffuse into and through 
iron and that the strength and ductility of ferrous parts 
into which hydrogen had diffused were substantially low 
ered. Studies of these effects have helped to clarify the 
details of the process by which hydrogen causes embrittle- 
ment and have shown that hydrogen is mainly responsible 
for some defects in steel and for many cases of anomalous 
fracture behaviour. 


*Miss Bell was formerly associated with the Ful- The actu: , gaseo vdroge : TV 
wer "Research lnditute, Btoke Pages" Hngland. he actual solubility of gaseous hydrogen in steel is ver 
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small and is approximately 
0.00015 per cent in weight 
in liquid iron, decreasing to 
0.00001 per cent or less in 
alpha iron. The variation with 
temperature of the hydrogen 
solubility in pure iron ex- 
pressed as ccs of hydrogen per 
100 grams of metal is shown 
in Fig. 1. 

It is an interesting phe- 
nomena that such small 
quantities of hydrogen, if 
distributed uniformly in the 
interstitial spaces between 
the metal atoms in the iron 
lattice, will produce such dras- 
tic effects on strength and 
ductility. That the effects 
are drastic will be realized 
from the fact that a high ten- 
sile steel with an elongation 
at fracture of 15 to 20 per 
cent may fracture in a com- 
pletely brittle manner with 
negligible plastic deformation 
after cathodic pickling for a 
few minute in dilute sul. 
phuric acid. In such cathodic 
pickling the discharge of hy- 
drogen ions at the cathode 
surface creates particularly 
favourable conditions for the 
inward diffusion of hydrogen 
into the steel. The effects 
produced by small quantities of hydrogen can only be 
understood when it is realized that hydrogen is not distrib- 
uted uniformly throughout the steel but is concentrated 
at local imperfections. 


Solubility of hydrogen- cc/IOO grams 


Hydrogen Diffusion 


The rate of diffusion of the hydrogen atom through steel 
is much greater than that of the hydrogen molecule. 
Hydrogen gets into steel, therefore, in the atomic form 
and its presence is favored by the exposure of the steel 
to atmospheres rich in atomic hydrogen. Some hydrogen 
gets in if the steel is heated to high temperatures in an 
atmosphere of molecular hydrogen because there is always 
some degree of dissociation of molecular to atomic hydro- 
gen which is favored by high temperatures. Hydrogen is 
introduced faster if the steel is pickled in dilute acid, 
especially electrolytically, since under these conditions 
the concentration of hydrogen at the steel surface is much 
higher than that caused by heating in a gaseous atmos- 
phere containing hydrogen. 

Although hydrogen diffuses in the atomic form, the 
hydrogen molecule is more stable than the atom and 
recombination will occur if the hydrogen in the course of 
diffusion through the steel encounters a vacant space in 
which hydrogen molecules can form and collect. 

It can be shown that molecular hydrogen will continue 
to collect in these "rifts" until high pressures are set up 
therein. The reason for the establishment of the high 
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Temperoture, C 


Fig. 1—Solubility of hydrogen in iron at atmospheric pressure. 


pressures lies in the high heat of formation of molecular 
hydrogen. When two hydrogen atoms combine to form 
a molecule there is a considerable evolution of energy. 
Hydrogen atoms in the steel will, therefore, diffuse into 
rifts and collect as molecular hydrogen. The process will 
continue until the molecules are so tightly packed under 
such a high pressure that the work done in forcing another 
molecule into the rift becomes equal to the energy released 
in the formation of the molecule. The process will then 
stop. 

The build-up of large pressures inside holes in steel 
through which hydrogen is diffusing can be shown experi- 
mentally. Fig. 2 shows the pressure build-up inside a 
mild steel hollow cylinder with an iin. thick wall during 
pickling at 80 F in 2.40 per cent HCl. The rate of 
build-up continues almost linearly and higher pressures 
than are shown in Fig. 2 can be established more quickly 
during electrolytic pickling. Calculations indicate that 
the maximum pressure which may build up at a discon- 
tinuity in the structure may be as high as several thousand 
atmospheres. 

The effects produced by molecular hydrogen pressure 
depend on the extent to which the pressure has built up. 
This may rise to such a high point that the cohesive 
strength of the steel is exceeded in a localized region 
around the discontinuity. When an external stress is 
applied, fracture will occur by the spreading of the 
localized region around the discontinuity and also the 
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hydrogen-filled crack at stresses below that required to 
cause fracture of hydrogen-free metal and without the 
ducility associated with normal plastic deformation. 


Hydrogen in Steelmaking 


Many defects in wrought and cast steel products are 
now considered to be due to the presence of hydrogen. 
These have been described by various terms such as “snow- 
flakes” and “shattercracks.” They usually take the form 
of a region on the fracture surface which is brighter and 
hence whiter in appearance than the surrounding metal 
which normally has a porous fracture structure. Even 
when made under carefully controlled conditions, steel 
after melting and casting may contain 4 to 6 ccs of hydro- 
gen per 100 grams of metal. On cooling, hydrogen 
diffusion to discontinuities in the structure will occur, and 
the process will continue at room temperature. 

If the stress around any discontinuity rises to above the 
cohesive strength of the steel, a crack will spread from 
this nucleus and will relieve the stress concentration. 
Such a crack once formed may well persist through sub- 
sequent heat treatment of the steel and will constitute 
a source of weakness from which fracture may spread on 
the subsequent application of stress. The brightness of 
the crack surface revealed on fracturing is an indication 
of the presence of hydrogen since oxidation of the 
exposed surface is prevented by the presence of the strong 
reducing agent, hydrogen. 

The influence of hydrogen on the ductility of 0.10 
per cent carbon steel is illustrated by Fig. 3 which shows 
the variation of reduction of area in a tensile test with 
the quantity of hydrogen in the steel between 1 and 6 
ccs per 100 drams of metal. 


Hydrogen in Welding 


Hydrogen is considered to be one of the major factors 
contributing to the cracking which commonly occurs 
in the heat-affected zone near the weld in the arc-welding 
of ferritic steels. In the welding process most of the 
hydrogen is introduced from constituents of the elec- 
trode coatings which decompose during welding. The 
introduction of hydrogen is also favored by atmospheric 
moisture. During cooling and subsequent standing, hydro- 


Time, doys 


500 
Gouge pressure, psi 


Fig. 2—Pressure build-up in a cylindrical mild steel vol- 
umeless cell immersed in 2.40 HC1 at room temperature. 
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gen diffusion leads to extensive cracking in the steel 
adjacent to the weld. This may be minimized to a certain 
extent by cooling the weld at a rate sufficiently slow to 
enable hydrogen to diffuse out of the metal and to relieve 
stress concentration caused by the segregation of molecular 
hydrogen in structural faults. 

Generally, a critical cooling rate at a temperature of 
around 300C can be fixed and if the cooling rate is less 
than this, weld cracking will not occur. The marked effect 
of hydrogen on this critical cooling rate at 300C is well 
illustrated by Fig. 4. It will be noted that as the diffusible 
hydrogen in the weld increases in its concentration the 
critical cooling rate also increases so that at 30 cc/100 
grams it is 3.5. 


Hydrogen in Pickling and Plating 
In acid pickling of steel, hydrogen is produced by the 


chemical reaction of iron with the pickling acid. This 
hydrogen will diffuse into both scale and the underlying 
steel. The underlying metal is quite commonly embrittled 
during the pickling process and the effect is aggravated 
during electrolytic pickling when the steel is the cathode 
due to the liberation of hydrogen in the atomic form at 
the cathode surface. 

The same effects are to be expected in electroplating 
from aqueous solutions although here the embrittlement 
may be modified if the electrodeposited metal is one 
through which hydrogen dittuses slowly. Hydrogen em- 
brittlement of a high tensile steel is much more pronounced 
after cathodic pickling than after cadmium plating. The 
actual amount of hydrogen introduced during pickling 
depends on the surface condition of the steel and the 
presence of impurities in the pickling bath. Some addi- 
tions such as sulphides accelerate the rate of embrittle- 
ment while others have a slightly inhibiting effect. 


Hydrogen During Corrosion 


Hydrogen embrittlement may be associated with the 
corrosive attack on steel. The reactions occurring at a 
steel surface during corrosion involve iron, water vapor 
and oxygen in the atmosphere. Hydrogen formed in 
these reactions permeates the steel and although the quan- 
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Fig. 3—Effect of hydrogen on the duc- 
tility of 0.10 per cent carbon steel. 
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tity is small compared with that introduced during clec- 
trolytic pickling, some degree of embrittlement may be 
expected to result from prolonged corrosion. 


The Detection of Hydrogen Embrittlement 


If hydrogen in steel has caused permanent damage in 
the shape of “snowflakes” or cracks in heat-affected zones 
of welds the effects are readily detected by any of the 
conventional tests such as an impact test or a normal 
tensile test. If no permanent damage has resulted, more 
care must be exercised in the choice of test. If crack 
nuclei containing molecular. hydrogen under pressure are 
present in the steel, these may spread on the application 
of stress and lead to a brittle type of failure. This process 
requires a definite time for its full development and it 
has been shown that a quickly conducted test such as 
an impact test may fail completely to distinguish between 
embrittled and non-embrittled steel because crack nuclei 
do not have time to grow during the period of application 
of the stress. 

The most satisfactory form of test to detect hydrogen 
embrittlement is a tensile test at a fairly slow rate of 
strain or a slow bend test. The effect of the strain rate 
is well illustrated by data of tests on hydrogen-embrittled 
SAE 1020 steel and it has been found that increasing the 
strain rate from about 0.10 to 8.0 in. per min increased 
the reduction of area from 10 to about 20 per cent. No 
embrittlement was detected on the same specimens during 
impact tests. 


The Removal of Hydrogen from Steel 


The extent to which hydrogen embrittlement can be 
minimized by removal of the hydrogen content depends 
upon whether or not permanent damage has been caused 
to the steel. If cracking in some form other has already 
occurred the damage is largely irreversible. If hydrogen 
is present but the damage has not had time to develop 
to the permanent stage, its effects can be improved by 
causing the hydrogen to diffuse out of the steel. 

Molecular hydrogen diffuses slowly in steel but the 
diffusion rate can be increased considerably by slightly 
raising the temperature. If the steel is fairly thin in 
section, recovery may often result from standing at room 
temperature. Recovery on embrittled high tensile steel 
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Fig. 4—Effect of hydrogen on the critical cooling rate. 
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clips, as judged by normal tensile properties, as almost 
complete in one test after standing for 115 hours at room 
temperature. It is common practice, however, to accelerate 
the process of recovery by heating the steel to a tempera- 
ture on the order of 150 to 200 C. The time required 
will vary from steel to steel and on the thickness of 
section to be treated. The recovery time required at 
various temperatures for mild steel specimens 0.505 in 
diameter is shown in Fig. 5. For plated articles it is often 
necessary to limit the recovery temperature to lower than 
200 C to avoid damage or softening to the plated surface. 


Relation Between Hydrogen and Mechanical 
Properties 


Steels of high hardness and tensile stress will often 
fracture when stresses less than the ultimate tensile 
strength are applied for long periods of time. It has been 
shown in the case of a high tensile 0.90 per cent carbon 
steel of approximately 500 DPN hardness that hydrogen 
markedly reduces the time delay before fracture. A steel 
which would not fracture within several hundred hours 
when loaded to about 90 per cent of its tensile strength, 
fractured in a few minutes at room temperature when it 
contained hydrogen. Furthermore, this effect persisted 
to some extent after recovery treatments at temperatures 
up to 250 C which led to a complete recovery of the 
normal tensile properties. 

With steels of high hardness level there is a definite 
risk of short term delayed fractures in steels to which 
hydrogen has been introduced by such processes as pickling 
even when normal mechanical properties have been com- 
pletely recovered. This effect is explained on the supposi- 
tion that crack nuclei may be enlarged while hydrogen is 
present in the steel due to the pressure concentrations 
and that these crack nuclei may continue to grow under 
stress even after the hydrogen is largely removed. ‘The 
inference of this observation is that when dealing with 
high tensile steel parts which are subjected to heavy 
design loads it is unwise to submit them at any stage of 
their manufacture to processes in which hydrogen may 
be introduced in substantial quantities such as pickling 
or plating even when these processes are followed by 
conventional recovery processes for the removal of hy- 
drogen from the high-tensile steel parts. 


Témperoture, C 
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Fig. 5—Recovery time at various temperatures for mild steel. 
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PATENTS 
And Three New Laws 


Recent legislation increases incentives for developing patents. 
One new law makes patents more effective and profitable; another 
gives preferred tax treatment to capital gains from patents and re- 


search expenditures; and a third opens up field of atomic energy. 


H. A. TOULMIN, JR. 


Toulmin & Toulmin, Dayton, Ohio 


THOUGH THE TREND toward an economy born essentially 
of technology has been gaining momentum slowly, it was 
not until recently that the Congress recognized through 
the enactment of three laws the necessity for giving the 
field of patents the incentives of profit and prestige. The 
Patent Act of 1952 together with the Internal Reve- 
nue Code and Atomic Energy Act, both passed in 1954, 


NEW PATENT 
INCENTIVES 


ACT INCREASES 


There has been a tendency on the part of the high 
courts to hold that valid inventions could not be gotten 
out of a large engineering or research department. The 
new Patent Act states that it makes no difference what 
the source of an invention of how many participate in 
making it; it will be protected under the new Law. 

As a partner in this liberal treatment of engineering 
invention, new standards of invention have been estab- 
lished. You are an inventor if what you do is new, useful 
and inventive unless, when the invention as a whole is 
being reviewed, the idea is “obvious” to a man with “ordi- 
nary skill in the art." Thus, it is the engineer who will 
say what is new, what is useful, and what is invention, 
and the courts must follow this judgment as being that of 
a man with “ordinary skill in the art.” Unless the idea 
is obviously old, it will be adjudged the subject of a 
valid patent. 

The new Patent Act, discussed at length in Product 
Engineering, April 1954, page 186, reverses the Supreme 
Court of the United States because it now says that you 
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can infringe a patent not only by taking all of it, but 
also by taking a part of it or even inducing another to 
do so. This is “contributory infringement.” Likewise, 
anyone selling a component of a claim on a patented 
machine, combination, composition, material or apparatus 
for use in practicing a patented process, which is an 
especially adapted part of the patented combination, is 
an infringer of the patent. This infringement takes place 
even though only one element of the patented claims 
especially adapted to the claim is sold or furnished to 
complete the invention covered by the patent. Other 
noteworthy aspects of the new Act are listed in the 
box at right. 
PATENTS IN THE ATOMIC AGE 

In addition to the considerations above, the new Patent 
Act puts teeth into the law dealing with national defense 
secrets and atomic matters. Before filing a patent applica- 
tion in a foreign country, six months must elapse from 
the time of filing a similar application in the U. S. Patent 
Office. Also, a license must be obtained before filing 
the pateut applications abroad. 

If the Government decides an idea is too "hot" to be 
made public, it will be held in the Patent Office under 
orders of secrecy. During this time, the inventor or his 
company will be compensated by the Government for 
this action ia keeping the invention under wraps. The 
penalty for disclosure of such ideas is very severe and 
should be thoroughly understood by anyone involved in 
such matters. 

The new Patent Act is now integrated into the more 
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Highlights of New Patent Law 


© A person other than the inventor can file a patent application 
if the real inventor has sold the invention to another and then 
refuses to sign the application. Likewise, when there are two 
or more joint inventors if one or more of them refuses to sign, 
his co-inventor can sign for him. 

@ If an innocent mistake is made as to who are joint inventors, 
either before or after the patent issues, the mistake can be cor- 
rected when it is proven to be an honest one and the facts show 
it is a mistake. 

@ New uses of old processes, articles of manufacture and prod- 
ucts can be patented, thereby increasing the area of patentability. 
@ The standard of invention has been broadened because the 
rule that an invention must be a “flash of genius” is now abolished; 
if an idea is new, useful and inventive, it will be protected. It 
makes no difference whether an idea is born of continuing research 
or came suddenly; whether it is the work of a genius or a moron; 


Typical Patentable Areas in 
Atomic Energy Field 


Leak detection 

Monitoring pipeline flow 

Controlling paint mixing 
and blending 

Acidicizing oil wells 

Power generation 

House heating 

Airplane power plants 

Measurement of liquid levels 
in high temperature pressure 
vessels 

"ten of cutting tool 

e 
Separation of products in oil 
R 5 : talyst flow i 
egulating catalyst flow in 

oil refineries 4 

Agriculture 


it is still patentable. 


liberal provisions of the Atomic Energy Act enacted last 
year by the Congress. This action opens up new stand- 
ards of invention, widens the scope of the inventions to 
be covered by patents and simplifies the methods of 
enforcing the patents. At the same time, it gives recog- 
nition to modern mass research and engineering develop- 
ment from which royalties are taken. 


NEW TAX LAW 
IREATS PATENTS AS PROPERTY 


Having modernized the patent laws, Congress then 
revised the tax structure to benefit engineering. The Reve- 
nue Code of 1954, discussed in November 1954, page 123, 
puts patents in the capital gains class like other property. 
Research and engineering development work can be written 
off against taxes each year, or capitalized if the company 
doing this work so desires. Now the inventor and engineer 
can create solid properties that are classed as such, subject 
to the lower capital gains tax and not taxed out of the 
window as ordinary income. 

The long term capital gains provision of the Internal 
Revenue Act (Section 1235, 1954) states that if a property 
is owned more than six months, the sale is taxed at 26 
per cent instead of a much higher rate as ordinary income 
in accordance with past practice. 

When you sell a patent or an undivided interest in a 
patent—the exclusive license to make, use, or sell an 
invention—it makes no difference whether you as an 
inventor are a professional or an amateur. You pay only 
the much smaller capital gains tax as you do in selling 
any other piece of property. 

Under prior patent law, professional inventors were 
denied capital gains with regard to their inventions. Now 
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Medicine 

Sterilization and preservation 
of foods 


capital gains benefits are not only available to the inventor 
himself, but also to any other individual who has acquired 
his interest from the original inventor for a consideration 
paid for the naked invention even before it is reduced to 
practice. Such other individual must not be the inventor's 
employer or related to him except as brother or sister. 

It does not matter whether payments are for the 
purchase of the patent outright or for an undivided interest 
in the patent. Likewise, the fact that payments are made 
periodically for the use of the patent as in the case of 
royalty payments, or the payments are contingent on the 
productivity, use or disposition of the patent, makes no 
difference. This means that you can be paid periodically 
by way of earnings resulting from use of the patent, the 
value of use of the patent, or the royalties from the patent 
and still come within the capital gains sections. 


TRANSFER OF PATENT INTERESTS 


The inventor can transfer his interests either before or 
after the patent is issued and he need not transfer all of the 
rights under the patent in order that the proceeds be 
treated as long term capital gains. Even an undivided 
interest can be transferred under the capital gains provi- 
sion if it is a fractional share of the whole patent and not 
merely a right to income or a limited license. Generally 
speaking, it must be a transfer of a part or all of a patent 
right and not merely a rental by way of non-exclusive 
license. In the former instance, there is a capital gains 
tax of 26 per cent, whereas in the latter there is a higher 
income tax on a mere license or rental. 

If the patent license fee or an assignment payment 
comes within the terms of this new rule, it is a capital 
gain. If the patent is paid for by a sale or exchange of 
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property, payments are regarded as a part of the purchase 
price rather than as royalties. The only exception to this 
involves the proceeds of a sale between tax payers who 
are related, i.e., between the inventor's employer or be- 
tween relations other than brother or sister; such do not 
come within the capital gains section. 

Losses on the sale of a patent or a patent application 
are treated as long term capital losses. This is because 
the law states that a transfer shall be considered the sale 
or exchange of a capital asset held more than six months. 

Probably there will be some interpretation of the extent 
to which license fees are treated as capital gains. The 
general rule establishes a capital gain where the patent 
is transferred outright and the person who acquires the 
title pays for the increments or by way of license fees 
based upon the patent’s use. Such a provision makes 
patents much more profitable than heretofore. Thus, 
when the new Patent Act is used in conjunction with 
the new tax treatment of research and development result- 
ing in patents, there is a real profit incentive for taking 
out patents based on research. 

WRITE-OFF OF RESEARCH 

The tax laws have been drastically changed to recognize 
the essential business nature of engineering, research and 
experimental expenditures. Starting in 1954 tax payers 
who conducted research and experimental work were given 
the right to deduct these experimental expenditures as 
an expense of doing business. No longer must you capi- 
talize such expenditures and write off the capitalization in 
small increments over a number of years. Now they can 
be wiped off in the year they occur. This will greatly 
increase the expenditures for research and experimental 
work based upon such expenditures and thereby reduce 
taxes. 

Research and experimental expenditures are deductable 
without the consent of the Commissioner of Internal 
Revenue. This practice can be continued on a regular 
basis which differs from previous procedures wherein 
such expenditures were charged to the capital account. 
Once this method is in operation for all research and 
experimental expenditures, any changes must have the 
approval of the Commissioner. However, the taxpayer can 


request an authorization to capitalize research and experi 
mental expenditures attributable to a special project (Sec- 
tion 174(a) and (c) of Internal Revenue Act of 1954). 


AMORTIZATION 


Another important development for encouraging re- 
search, engineering and experimental expenditures is the 
new section of the tax law which permits such expendi- 
tures to be treated as a deferred expense. Such deferred 
expenses include only trade or business expenses which are 
chargeable to capital account but are not chargeable to 
depreciable or depletable property or land; depreciation 
and depletion allowances are considered as expenditures. 

In the event that the tax payer wishes to capitaiize 
his research and development work, he can do so. If it 
turns out to be unsuccessful his capital account can be 
deducted to the extent of such expenditures as a loss. This 
flexible treatment of research and development work and 
experimental work opens up a wholly new and more 
rational method of handling activities devoted to creating 
new products and processes. 


NUCLEAR DISCOVERIES PATENTABLE 


Patents enjoy increased recognition under the new 
Atomic Law. Patents for discoveries and inventions 
relating to the use and production of nuclear material 
will now be granted on all non-weapon inventions. These 
can be protected under normal patent procedure. The 
Statute does have certain rules covering basic patents in 
the power field, principally a compulsory license which is 
designed to prevent private monopolies. 

In connection with patents on general inventions outside 
the weapons field, there are certain points to bear in mind. 
In the public interest, inventors may find their patents are 
not exclusively their own and they may have to share 
them with competitors. The general feeling is that inven- 
tions of primary importance should be shared for a 
royalty while the atomic industry is getting its start in 
order that it will not be throttled by premature monopoly. 

The advent of atomic energy so far as the patent field 
is concerned is like discovering invention all over again 
and multiplying its possibilities by ten thousand per cent. 


INCENTIVE TO INVENTION 


A survey of patent compensation policies 


RICHARD E. SHAFER 
Pasadena, Calif. 


Direct personal profit; prestige and recognition; enjoy- 
ment of discovery; competition; loyalty to company and 
superiors; desire to continually seek better ways are major 
incentives to invention. It has been said that if you can get a 
man’s mind and body working for you, the results may be 
good, but if you can somehow in addition get his heart 
working for you, then the results may be remarkable. 
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Patent incentives offer that opportunity. To find out 
what policies are in current use, a survey was made among 
a number of manufacturers regarding their policies on: 
Inventions made by employees in line with the employer's 
business, whether developed on company time or as an 
assigned duty; and inventions submitted from outside the 
company. No attempt was made to cover all the compa- 
nies in any field, but sufficient coverage was obtained to 
indicate general trends and policies. In a few cases, com- 
panies advised that their policies were undergoing minor 
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revisions. The firms included: Bendix, Convair, E. I. du- 
Pont, Fairchild, General Electric, General Motors, Lincoln 
Electric, Lockheed, North American Aviation, Pacific Air- 
motive, Packard-Bell, R.C.A., Western Electric, and West- 
inghouse. 


EMPLOYEE INVENTIONS-In most cases, as a con- 
dition of employment, technical employees sign an 
agreement to assign to the employer any and all rights to 
subsequent inventions related to the interests of the em- 
ployer, whether or not made on company time. Consider- 
ations in addition to salary in some companies include a 
payment ranging from $25 to $100 when a patent applica- 
tion is filed, and an equal payment when the patent issucs. 
A few companies pay the inventor 20 per cent on the first 
$100,000, 10 per cent on the next $400,000, and 5 per cent 
on any sums over $500,000 net income resulting from 
manufacture or licensing of the employee's invention for 
other manufacturers. The royalty payments are good for 
the life of the patent, whether the inventor remains with 
the employer or not, and the payments are made to the 
deceased inventor's heirs. Rights to cancel or modify the 
royalty agreements are reserved by the employer, except 
that agreements previously in effect are not alterable by 
later revisions or cancellations. 

Frequently, inventions made on Government contracts 
are owned by the Government or are available for free 
license to the Government or other Government contrac- 
tors. In some cases employer associations have licensing 
agreements among member employers. One of the compa- 
nies pays the employee 30 per cent up to the first $1,000, 
25 per cent on the next $1,000, and 20 per cent on the 
amount above $2,000 of income realized from the inven- 
tion. 

In most cases, the employee is voluntarily given greater 
consideration for promotions, and in a few cases cash 


TESTING METALS AT 


TENSION TESTS on metals at —452 F are being conducted 
by metallurgists in the research laboratories at Westing- 
house Electric Corp. in their search for information that 
might be useful in the design of guided missiles and future 
supersonic aircraft. Formerly, such tests were conducted 
at —320 F, using liquid nitrogen as the refrigerant. To go 
lower, Westinghouse developed a chamber slightly larger 
than a hand fire extinguisher and used liquid helium. This 
new chamber will go to just short of absolute zero, or 
—459.6 F, where theoretically all molecular motion stops. 
Engineers hope that tests at these temperatures might 
help to obtain a better understanding of the strength of 
metals, and the factors that cause embrittlement failures. 

In operation, the one-inch, } in. dia sample to be tested 
is placed inside the special vacuum insulated chamber. 
The sample is held by chucks made of Discaloy, a West- 
inghouse alloy developed to take high temperatures and 
stresses for extended periods of time. Liquid nitrogen is 
used for initial cooling from room temperature to —320 F. 
At this point liquid helium is introduced to take the tem- 
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amounts up to $5,000 for outstanding profitable inventions, 
even though there may be no formal compensation agree- 
ment beyond the regular salary or wage. 

Most of the agreements do not require formal release 
by the employer for inventions outside any of the employ- 
er's interests. 


OUTSIDE INVENTIONS-For inventions submitted 
from outside the company, payments are usually handled 
on an individually negotiated basis. Most companies prefer 
a patent application to have been filed prior to submitting 
application, although a copy of witnessed descriptions is 
usually acceptable. Inventors are cautioned that the com- 
pany usually has a staff of trained specialists who are con- 
stantly developing new items and are familiar with the 
history and trends in their fields. It sometimes happens 
that individuals outside of a particular field assume they 
have something new or practical, and frequently the same 
item is "invented" by different individuals at intervals over 
a long period, or has already been accomplished in the 
company. 

Most companies have a policy booklet or form explain- 
ing that no confidential relationship is established by sub- 
mitting data or models. 

Outside of payments for the engineering performed by 
the inventor, large payments are generally not made for 
unpatentable inventions because the company would be 
put at a disadvantage by having competitors copy the 
device anyway. The same comments apply as far as “design- 
ing around” the inventors claims on patented items. 

In general, the survey showed that companies are inter- 
ested in examining new items and in working out mutually 
agreeable arrangements. There is little doubt, however, 
that some of the largest dollar volume of business is on 
items which are never patented, but which are effectively 
promoted, distributed, and sold. 


—452 F 


perature down to —452 F. The use of nitrogen to reduce 
the temperature to —320 F is much more economical and 
efficient than is helium at these temperatures. 

When the temperature is stabilized, a tension load is 
applied to the sample until it breaks. During the test, 
the temperature of the specimen and the stress-strain read- 
ings from the sample are recorded. In current experiments, 
the maximum stress that can be applied to a } in, dia sam- 
ple is 260,000 psi. 

Research engineers at Westinghouse fee] that it is not 
impossible for the aircraft of the future to use fuels that 
are stored as liquified gases at extremely low temperatures 
in metal containers. Consequently, the low temperature 
tests now going on will be essential to developments of 
this kind. Oxygen for human consumption in planes flying 
at high altitudes already is being stored in liquid form in 
metal containers at temperatures of about minus 300 F. 
This arrangement is considered more practical than using 
compressed gas, since an equivalent size storage space will 
hold a much larger supply of oxygen in liquid form. 
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TECHNICAL 


Electronics 
Key to RCA's 


Future 


Developments 


The Radio Corporation of America, 
like many of the larger companies 
about the country, from time to time 
gives the public a sneak preview of 
what is going on in its huge research 
center. The latest in RCA’s bag of 
tricks: an electronic cooling system 
with no moving parts; a music synthe- 
sizer which can produce entirely by 
electronic means, any tone produced 
by the human voice or any musical 
instrument; and an electronic light 
amplifier. However, researchers at 
RCA are quick to admit that this is 
primarily engineering study on devices 
in their experimental stage which have 
a long way to go before they will have 
commercial application. 

The latest in all-electronic cooling 
systems led first to the experimental 
refrigerator shown above, and repre- 
sents a big step forward in the refrig- 
eration and air conditioning business. 
The principle on which this system 
operates was discovered by a French 
physicist Peltier more than 120 years 
ago, and states that electric current 
passing through a junction of two 
dissimilar materials produces a cooling 
or heating effect in the region of the 
junction, depending upon the direc- 
tion of the current. Before RCA 
started its research program in this 
field, the best performance that had 
been achieved with the Peltier effect 
was a lowering of the temperature by 
16.2 F. RCA claims that with its 
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NEWS 


THE FIRST ALL-ELECTRONIC REFRIGERATOR. It accomplishes its cooling 
operations by small thermojunctions (about } in. dia.), which absorb and remove 
heat from the cooling chamber when current is applied. 


new alloys used in a refrigerator, a 
temperature drop several times greater 
is possible, and that there is no limi- 
tation on how low the temperature can 
be dropped. The job is up to the 
metallurgists. 

RCA also refuses to divulge the 
alloys used on their thermo junctions, 
but says that the materials are not 
critical, and are readily obtainable. 

The cooling system consists of sev- 
eral hundred of these thermo junc- 
tions. In the main cooling chamber 
of the refrigerator, ordinary tap water 
is used to carry away the heat from 
the thermo junctions. However, a 
closed system, self-contained unit is 
being developed. 


The smaller unit shown on top is 
the ice maker. The same type of 
thermo junctions are used here, but 
are attached directly to the container 
where the ice cubes are frozen. The 
junctions are connected in series, and 
only d-c can be used. 

With the music synthesizer, RCA 
feels that it will be possible to create 
new sounds that have never been 
heard before, and which might have 
musical significance. Besides, it can 
produce tones of purer musical quality 
than those produced by conventional 
musical instruments, and permit new 
creations in musical composition. ‘The 
composer may do this without know- 
ing how to play any musical instru 
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TECHNICAL NEWS 


DR. H. F. OLSON of RCA's Research 
Center operating The Keyboard of the 
"music synthesizer". A composer or 
musician can create any musical effect 
he desires, all without being able to 
play any musical instrument. 


ment. This is all done through elec- 
tronic circuits which can produce a 
tone with any frequency within the 
audio frequency range, with any over- 
tone structure, with any growth, dura- 
tion, or decay characteristics. It also 
can introduce a vibrato or a change of 
intensity of tone, and originate an 
endless variety of rhythms. 

As shown in the illustration, the 
system is operated from a simple key- 
board at which the operator produces 
a punched paper tape record, which 
controls all of the electronic func 
tions built into the synthsizer. The 
punched paper provides the proper 
settings for the various elements of 
the system, and as the synthesizer re- 
sponds to these instructions, the out- 
put is recorded on a disk for playback. 

RCA's new electronic light ampli- 
fier intensifies the brightness of light 
or other images protjected against it. 
This light amplifier consists of two 
layers of electronically active material: 
a light-sensitive material, and an elec- 
troluminescent material. These two 
layers are sandwiched between trans- 
parent electrodes across which an a-c 
voltage is applied. A projected light 
striking the light-sensitive layer causes 
current to flow through the electro- 
luminescent layer which emits its own 
light in a pattern similar to that of the 
original image with an intensity that 
can be increased by increased voltage. 
(See G.E.’s light amplifier, Product 
Enginecring, Feb. 1955, p. 204.) 

Now undergoing practical field tests 
is RCA’s magnetic tape system for re- 
cording and reproducing the sight and 
sound of television programs in either 
color or black-and-white. The system 
was publically demonstrated a year 
ago, but at the time needed further 
development. 


DAVID SARNOFF, Chairman of the 
Board of RCA, watches a demonstra- 
tion of an experimental light ampli- 
fier. Ratios of more than 20 to 1 have 
been attained. This is considered to 
be a significant step towards replacing 
the present television picture tube by 
a thin flat screen. 
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Recent Advances In Project Tinkertoy 


Since the announcement of a system 
for the mechanized production of elec- 
tronics (Project Tinkertoy), the Na- 
tional Bureau of Standards has devel- 
oped additional components and tech- 
niques. The latest: a self-adhesive tape 
capacitor; a “chip” resistor; and the 
pyrolytic carbon resistor. All three are 
designed for use on automatic pro- 
duction lines of electronic equipment. 

The adhesive tape capacitor is made 
in much the same way as the adhesive- 
tape resistor. A conducting tape, 


coated on one side with a dielectric 
provides one element of the capacitor. 
The other element is a silver pattern 
printed and fired on the wafer. It is 
now possible to apply an adhesive- 
tape resistor to one side of a wafer and 
an adhesive-tape capacitor to the other. 

Shelf life tests indicate that the 
capacitance changes with temperature 
—about 3 per cent from 25 to 85 C, 
and 15 per cent from 25 to —55 C. 

The "chip" resistor is made by ap- 
plying self-adhesive resistor tape to a 


small chip of cured steatite, about 
0.600 by 0.225 inch. This resistor is 
not for use in regular quantity pro- 
duction of modules, but helps the 
electronic design engineer in studying 
new modular circuits which are still 
in the breadboard stage. 

The pyrolytec carbon resistors are 
either flat or cylindrical and are about 
à in. long by à in. wide, or *« in. in 
diameter. They are made by decom- 
posing methane gas in a high tempera- 
ture environment which also contains 
the miniature ceramic forms. Pure 
carbon is deposited on the ceramic 'in 
accurately controlled thicknesses. 


Journal Box Kit Reduces Railroad Hot Boxes. — 


For years, ever since the beginning of 
railroading, hot boxes caused by waste 
displacement and waste grabs have 
been the railroad's most expensive 
headache. Several years ago, research 
engineers at the National Motor Bear- 
ing Co., Inc. figured that the problem 
could be solved by eliminating the 
waste packing completely, and sealing 
the standard friction-bearing journal 
box so that the journal and the bearing 
traveled in a constant bath of clean 
oil. The end product performs this 
job, and in addition comes in a Box 
Kit form. This kit may be installed in 
any standard friction-bearing jourmal 
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box without alteration of the box or 
bearing. 

The five devices of the kit, which 
are shown in a cutaway view installed 
in a conventional freight car journal 
box, consist of the following: (1) the 
oil seal, which encircles the dust guard 
seat, keeps out dirt, and prevents any 
leakage; (2) journal box lid, which 
gaskets the front journal box opening, 
preventing leakage or contamination; 
(3) dust guard well cover and filter, 
which prevents dirt and water from 
entering the dust guard well, and 
allows for “breathing” resulting from 
pressure caused by lateral movement;* 


(4) lubricant conveyor, a device which 
guarantees positive lubrication regard- 
less of oil level; and (5) guard bearings, 
to protect the journal and dust guard 
from damage during heavy brake appli- 
cation or impact. 

National Motor Bearing figures that 
a class I western railroad spends an 
average of $317,000 annually for oil 
to lubricate freight car journal boxes, 
and that test cars equipped with their 
bearing kit used only 20 per cent of 
the normal lubricant required. Put 
another way, the kit will result in op- 
erating and maintenance savings of at 
least $6.88 per 1,000 car miles. On 


ABOVE—Lubricant conveyor delivers a constant 
bath of oil to the journal and brass bearing. The 
belts are synthetic rubber, unaffected by oil, or 
high and low operating temperatures. The belts 
contact the lower side of the journal under tension 
and are driven by the axle, picking up the oil. 


LEFT—Cutaway of the journal box kit installed. 
The kit, consists of: (1) oil seal; (2) journal box 
lid; (3) dust guard well cover and filter; (4) lubri- 
cant conveyor; and (5) guard bearings. 


199 





TECHNICAL NEWS 


THE NEWS IN PICIURES 


E rd | 


AS BIG AS A COMMERCIAL AIRLINER, and powered by four jet engines, Martin's new Sea Master cruises at 40,000 ft at better 
than 600 mph. The Navy says that its two main jobs are minelaying and photo-reconnaissance, but can do many others. Its design 
permits operation in heavy seas. Fuel tanks are sealed in the wings, and the wing tips have permanent plastic floats. The hull con- 
tains a water-tight rotary mine door on which mine stores or a camera pod can be installed. The plane carries a crew of five. 


A NEW SILICONE LUBRICANT with good thermal and 
load bearing characteristics is being poured into the test 
tube at right. Developed by the Materials Engineering Dept. 
of Westinghouse Electric Corp., this clear fluid has just been 
removed from an oven where it had been placed for 100 hr 
at 480 F. The dark fluid at left is a lubricant of the synthetic 
organic diester type presently used in jet engines. Clear when 
placed in the 480 F oven, it showed much sludge formation 
after 4 hours. In the Shell Four-Ball testing machine, the 
silicone lubricant had good lubricating qualities up to 107,- 
000 psi bearing area. It passed thermal stability and visco- 
metric tests ranging from —65 to 500 F. 
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REGULUS GUIDED MISSILES, now being built for the 
Navy by Chance Vought Aircraft, use outer wing panels 
cast from magnesium. The result is a reduction in cost, and 
a speed-up in production. As originally designed, the panels 
outboard of the wing fold consisted of sheet metal details 
assembled with many fasteners, with an end weight of 229 
lb per panel. Cast magnesium panels weigh 162 lb per 
panel with few fasteners. Manufactured by R. H. Osbrink 
Mfg. Co. of Los Angeles, the magnesium panel is cast with 
a hollow center, with top and bottom skins, inboard fold 
hinges, and internal structure and ailavator (aileron-elevator) 
hinges. Chance Vought also is investigating the possibility 
of casting the Regulus ailavators out of magnesium. 
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TWO BIG ADDITIONS to the U. S. 
Air Force Heavy Press Program. The 
8,000 ton Hydraulic Extrusion press 
(below) was designed by Loewy-Hydro- 
press, Inc. and built by Nordberg Mfg. 
Company. With hydraulic equipment, 
controlling mechanism, and run-out 
tables, the press is 174 ft. long. Major 
use will be for mass producing larger 
one-piece extruded airframe components 
for jet planes. More statistics: aluminum 
will be extruded; max cycles per hr is 24; 
max billet size is 15 in. dia x 60 in. long 
(about 1,000 Ib); max circular extrusion, 
17 in. dia; max flat extrusion, 33 in. in 
width; max finish length of extrusion 85 
ft; operating pressure, 4,500 psi. The 
other press (right) is an 8,000 ton forg- 
ing press built by United Engineering & 
Foundry Co. to be used by The Alu- 
minum Company of America to produce 
large precision aircraft forgings of the 
close tolerance low-draft type. Unusual 
feature of the press is its lack of conven- 
tional tie-rod design so as to increase its 
rigidity and accuracy, and its large die 
area (11} x 4} ft). The press is made up 
of seven large steel castings held together 
by shrink links which are heated and at- 
tached to the lugs on each of the castings. 
Shown at right in the illustration is port- 
able control panel for the press. Also, 
the large die area will permit production 
of big forgings not requiring the pres- 
sures of the 15,000 ton press now in 
production, or the 35,000 or 50,000 ton 
presses which will be in operation in the 
spring of this year. The press has a work- 
ing stroke of 6 ft., with a 3 in. per sec. 
pressing speed. 
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TECHNICAL NEWS 


G. E.'s RESEARCH LABORATORY 1,000 ton press which can achieve high pressures 
(100,000 atmospheres) or about 1.6 milion psi on an area of approximately one sq. 
inch. The men credited with the success, after more than 4 years work on the project, 
are: Dr. F. P. Bundy; Dr. H. Tracy Hall (who developed the high temp.-high pressure 
chamber); Dr. H. M. Strong; and Dr. R. H. Wentorf. 


Diamonds by General Electric 


At a special press conference several 
weeks ago, General Electric's President 
Ralph J. Condiner announced that 
G. E.'s research organization has suc- 
ceeded in the production of man-made 
diamonds. The new process involves 
putting a carbon gas under a pressure 
of 1i-million psi and at a temperature 
of 5,000-6,000 F. 

The largest diamond produced by 
G. E. is *« in. long, and was made by 
subjecting this carbon mattrix to the 
above conditions for a period of 16 
hours. However, most of the diamonds 
made by this process are one-half that 
size, and are made in 2-3 minutes. The 
chamber where the process takes place 
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has a volume of 0.03 cu. cm. 

The main factor which limits the 
pressure within a vessel is the strength 
of the material. Sintered carbides, 
such as carboloy, have compressive 
strengths of the order of 700,000 psi. 
By using multiple shrink bands on the 
cylinder part (a technique used years 
ago in making large gun barrels, and 
special sealing devices between the 
piston and cylinder), Prof. Bridgman 
of Harvard University some years ago 
developed single-stage pressure vessels 
good for 735,000 psi at room tem- 
peratures. By using some of Bridg- 
man’s methods, and by developing 
new ways of distributing stress and 


giving additional support to critical 
parts, G. E. made pressure vessels that 
could be operated up to 1,600,000 psi, 
and temperatures up to 5,000 for long 
periods of time. Scientists estimate 
this pressure to be equivalent to the 
pressure found 240 miles below the 
earth’s surface. Measuring the tem- 
peratures inside the pressure cells is 
done by: thermocouples; melting 
points of materials; change of elec- 
trical resistance of wires; Curie points 
of magnetic materials; and thermo- 
color paints. In the laboratory pres- 
sure cell, the temperature may be low- 
ered while the pressure is maintained. 
Thus, G. E. hopes to get high-temper- 
ature forms not found in nature. 
These diamonds, which are made 
up to yw of a carat, were positively 
identified as diamonds by x-ray, chemi- 
cal analysis, and hardness tests. Chem- 
ical analysis showed the crystals to be 
composed of 85 to 86 per cent carbon, 
and 14-15 per cent non-combustible 
inorganic ash trapped in some of the 
growing crystals. Natural diamonds 
range in carbon analysis from pure 
100 per cent carbon diamonds down 
to 80 per cent carbon and 20 per cent 
non-combustible inorganic ash. ‘The 
index of refraction of a natural dia- 


THE LARGEST DIAMOND (about 
1/16 in.) made to date by the new proc- 
ess, is shown photographed beside a 
standard, diamond, high-fidelity phono- 
graph needle. Diamonds of a lesser size 
can be produced in 2-3 minutes, and sin- 
gle runs of the press (Fig. 1) have yielded 
clusters containing as much as 1/10 of a 
carat. The variations of color, clarity, and 
crystallinity found in natural diamonds 
are also seen in the man-made crystals. 
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mond is 2.42; G. E.'s diamond has an 
index refraction of between 2.40 and 
2.50. 

With present industrial diamonds 
selling for about $7,000 per pound, 
G. E. expects to sell their diamonds for 
considerably less—at the same time in- 
suring a continuous supply in the fu- 
ture. 

Of additional importance to G.E. is 
the new field of high temperature— 
super-pressure techniques which will 
yield new forms of matter with prop- 
erties of scientific value. The struc- 
tural changes, the phase changes, and 
chemical reactions that occur only at 
these high pressures is of great inter- 
est. Studies in which molecules are 
grown to large sizes—i.e. polymeriza- 
tion, are also included in the objec- 
tives of this field. Silicones and poly- 
ethylene are examples of high poly- 
mers. 

Other known products of super- 
pressure techniques, specifically cer- 
tain compounds, also have physical 
properties quite different from those of 
the primary substance. Coesite (high- 
density silica) is one of these. Coesite 
is a high-pressure phase, and like dia- 
mond and graphite, its high- and low- 
pressure phases are identical in chemi- 
cal content. The high-density silica 
(coesite) formed at pressures above 
500,000 psi, is returned to the low- 
pressure silica by heating at lower 
pressures at 1300 F. 


Biggest Jet Test Cells 


Jet engine test cells for all types of 
aircraft engines, including the biggest 
turbo prop and turbo jet engines now 
in existence, were just put into oper 
ation at the Naval Air Station in 
Alameda, California. Each cell will 
handle turbo jet engines up to and 
including 30,000 Ib. thrust, and turbo 
prop engines up to 15,000 hp. De- 
signers of the cells, Shaw & Estes of 
Dallas, Texas, expect a 165 decibal 
sound level inside the cell, 95-100 
decibels outside the cell, and 85-90 in 
the control room. 

Each test room is basically a con- 
crete tunnel 30 ft. high, 30 ft. wide, 
and 120 ft. long. The baffles in the 
silencer unit are made of stainless steel 
filled with stainless steel wool. Water, 
at the rate of 450 gpm is sprayed into 
this exhaust-silencer to dissipate the 
heat, as well as quiet the sound. 
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March 15-17 


AIEE National Conference on the 
Electrical Utilization of Aluminum, 
sponsored by the AIEE Power Div. 
Committee and the Pittsburgh Sec- 
tion of the AIEE. At the William 
Penn Hotel in Pittsburgh, Pa. Will in- 
clude papers and discussions on the 
use of aluminum in conductors and 
cables, and as a mechanical and struc- 
tural component in electrical equip- 
ment and circuits. Sessions are titled: 
Transformers, Regulators & Reactors; 
Transformers; Rotating Machinery; 
Switchgear; and General Applications 
and Communications. 


March 28-April 1 


Ninth Western Metal Exposition, 
Pan-Pacific Auditorium, and the Ninth 
Western Metal Congress, Ambassador 
Hotel, Los Angeles, Cal. Managing 
sponsor of the show will be the Amer- 
ican Society for Metals and 20 other 
technical societies. ASM sessions will 
be devoted to the following topics: 
titanium; powder metals, high- 
strength steels; die materials and new 
forming methods for sheet metals; ma- 
chining and tool materials; and metals 
used in the petroleum industry. In- 
cluded are question-answer periods 
and round table discussions. Further 
information may be obtained from 
the Western Metal Exposition at the 
Ambassador Hotel, 3400 Wilshire 
Blvd., Los Angeles 5, Cal. 


Apr. 5, 6, 7 


The National Fluid Power Associa- 
tion, 1955 Spring (Annual) Meeting at 
Colorado Springs, Colorado. More 
information may be obtained from 
B. N. Ashton, President of the Asso- 
ciation, at 1618 Orrington Ave., 
Evanston, Ill. 


Apr. 6-10 


World Plastics Fair & Trade Ex- 
position, Los Angeles, Cal. Tools, 
machinery and equipment used in 
the field of plastics, as well as new 
materials and material applications 
will be shown. Exhibits will be of 
interest to processors, laminators, ex- 
truders, molders, vacuum formers, be- 
sides such large plastic using indus- 


tries such as aircraft, electronics, 
petroleum, construction, and others. 
Copies of the fact sheet on the fair 
may be obtained from: World Plas- 
tics Fair & Trade Exposition Man- 
agement, 8762 Holloway Drive, Los 
Angeles 46, Cal. 


Apr. 13, 14, 15 


American Society of Lubrication 
Engineers, the 10th Annual Meeting 
and Lubrication Exhibit, at the Hotel 
Sherman, Chicago, Ill. Forty-one 
papers have already been tentatively 
scheduled in 16 sessions. Five of 
these sessions will be devoted exclu- 
sively to a special short course in 
lubrication engineering, symposium, to 
be held in two sections, will discuss 
“Fundamentals of Wear,” and will 
cover the latest theories and develop- 
ments in this field. Other sessions will 
cover: film type bearings; properties of 
lubricants; present thinking in gear 
lubrication; lubricant dispensing; 
equipment application; rolling contact 
bearings; organization of a plant lubri- 
cation program; and hydraulics. 


Apr. 27-29 


Society for Experimental Stress 
Analysis, Hotel Statler, Los Angeles, 
Cal. More information on this meet 
ing from Dr. W. M. Murray, Sec- 
Treasurer, P. O. Box 168, Central 
Square Station, Cambridge 39, Mass. 


May 10-12 


National Show and llth Annual 
Meeting of the Metal Powder Asso- 
ciation, Bellevue-Stratford Hotel, Phil- 
adelphia, Pa. Technical sessions at the 
meeting will be divided into: (1) a 
general devoted to papers 
relating to a variety of aspects of 
powder metallurgy; and (2) an Elec- 
tronic Core session consisting of a 
separate meeting on subjects in the 
electronics field. Some of the papers 
listed are: Finishing and Plating of 
Metal Powder Parts; Pre-Alloyed Steel 
Powders and Application; The Eco- 
nomic Production of Metal Powder 
Parts in Small Volume; A Powder 
Producer Looks at Titanium Powder 
Metallurgy; A Fabricator Looks at 
Titanium Powder Metallurgy; Appli- 
cations of Ferrites to Memory Sys- 
tems; Results of the Evaluation Pro 
gram for Iron Powdered Cores. 


session 
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SIMPLIFIED REPLACEMENT 


A machine tool manufacturer uses 
plug mounting to provide for easy 
replacement of reloys at inaccessible 
points in machinery . . . and by vn- 
skilled service men in distant cities. 
(No need for special calls by factory 
representatives. The replacement is 
mailed; anyone can plug it in). 


MINIMUM INVENTORY 


A maker of manufacturing process 
controls standardizes on a 12-pin 
plug-in relay. The same basic relay 
can thus be interchanged in a num- 
ber of his devices, substantially re- 
ducing his inventory and speeding 
assembly. 


MINIMIZED “DOWN TIME” 


“Preventive maintenance” is standard 
operating procedure on many types 
of precision equipment. Replacements 
can be substituted for whole banks of 
plug-in relays in a matter of seconds, 
permitting periodic bench inspections 
with almost no “down time'' involved. 


they use plug-mounted class "B" relays 


for more than two hundred million reasons! 


It’s not at all unusual for Automatic Electric class "B" relays 
to function upwards of 200,000,000 times . . . and then require 
only minor adjustment. Users expect it, depend on it. 


Good reasons for confidence are built right into these re- 
lays. All moving parts are specially designed for resistance 
to wear. The conventional backstop has been eliminated 
entirely. Extra thick armature arms are designed to handle 
any spring load without "sagging off." Independent twin 
contacts assure perfect contact at all times. 


More and more class "B" relays are going into computers, 
precision machine control, and a great many other applica- 
tions wherein exceptional sensitivity must be combined with 
dependable performance and durability. 


Plug mounted or standard, there are six basic types of class 
"B" relays to serve your particular purpose. For dimen- 
sional drawings, wiring diagrams and complete specifications, 
ask for Circular 1802. Write: Automatic Electric Sales Corpo- 
ration, 1033 West Van Buren Street, Chicago 7, Illinois. 


SWITCHES 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


The Elimination of Impact Forces at Pivots 


BURTON PAUL and MELVIN ZAID 


Bulova Research and Development Laboratories, Inc. 


USUALLY A MACHINE ELEMENT, which is designed primarily to fulfill some other func 
tion, is not properly proportioned from an impact point of view. It is generally possible, 
however, to correct this fault, without a major design change, merely by adding concen- 
trated weights so that the force of the impact is not transmitted to the pivot. When 
such a design is achieved, the point of impact is known as the "center of percussion." 

The following chart will facilitate the determination of the proper weight, O that 
must be added at any given distance, x from the pivot point. Similarly, the correct 
location of a given weight can be determined. 

Let the machine element be characterized by the following quantities: 


W - weight of member prior to balancing, lb. 

c — distance from pivot to center of gravity, in. 

i, — radius of gyration about center of gravity, in. 

L = distance from pivot to point of impact, in. 

Q = additional weight necessary to balance, lb. 

xz = distance from pivot to Q, in. 

K =c/L — (e/L)? — (i./L)*, a numerical constant (always less than 0.25) 


After the weight Q has been added the center of gravity shifts from c to c, 


We + Qr 
W +Q 


where: c= 


The radius of gyration about c is given by i, 
where: (Q -- W)? - Q(c — z)* 4- W(c — c)? + Wie (2) 
The condition that the impact force be at the center of percussion can be shown to be 


» 


è = c(L —c) (3 
Eqs (1), (2) and (3) can be solved graphically, by means of the accompanying chart, 


to obtain a relationship between x/L and W/Q. 


NUMERICAL EXAMPLE: 
Given: A system where W = 2 lb., L = 24 in., c 12 in., i, = 8 in. 


Required: Where must a balancing weight, O be added if it is not to exceed 25 per cent 
of the original weight? 


SOLUTION: 


— 12 12 V 8M 
‘ D D T Mic (3) -(&) = 0.139 
Let O/W = 0.25, therefore W/O = 4.00 


From the reference point P, draw a straight line to the correct value of K (note: 
the same point, P is used for all problems). Enter the chart at W/Q = 4 and proceed 
vertically downward until the line PK is intersected at point A. Draw a horizontal 
line through A intersecting the parabola at the two points, B and C. The points 
B and C locate two values of x (—0.40, and 1.40) which represent two permissible 
locations for the additional weight, O. The positive value of x/L corresponds to a 
point below the pivot axis; the negative value of x/L corresponds to a point above the 
pivot axis. 


(continued on page 207) 
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The U.S. Navy's newest jet fighter, the Nort 
Aviation FJ-4 Fury, uses a revolutionary new 
pump in a line-mounted fuel transfer application. 
pump that couldn't be built—is the first centrifugal 
impeller type pump ever perfected for such use. 
The extremely thin wings of the FJ-4 prevented use of 
submerged fuel pumps in the wing tanks, so Pesco 
engineered the so-called *impossible" pump. A radically 
new Pesco-designed impeller permits the pump to 
overcome long inlet line losses and deliver a full flow of 
JP-4 fuel up to 45,000 feet altitude. The pump is 
instantly self-repriming should it become unprimed 
during manuevers. 
Designed for a 1200 hour overhaul cycle, this motor- 
driven pump is powered by a Pesco-built DC 
Electric Motor. Precise and powerful, it weighs only 7.4 
pounds and its 11” x 5” x 5” envelope fits into a 
close-tolerance fuselage location. 
Three submerged fuel pumps in the fuselage tank are 
other Pesco components of the fuel system which 
supplies the Wright J-65-W4 power plant. 
The **pump that couldn't be built" typifies Pesco’s 
continued success in solving difficult aircraft 
pumping problems. If you have such a problem, take 
advantage of the development facilities, engineering ~ "Au om oum wa 
experience and greatly increased manufacturing capacity Pd Model 12291 3-010 Fuel Transfer Pump was speciall 
of Pesco. Call or write: PESCO, 24700 North »^ developed by Pesco for FJ-4. Able — Gatlin 
Miles Road, Bedford, Ohio. d fuel, run "dry" for 15 hours and reprime itself, this 


d pump performs a function previously considered 
— impossible for a line-mounted aircraft fuel pump. 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD . BEDFORD, OHIO 
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The Elimination of Impact Forces at Pivots (continued from page 205) 
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GOOD QUESTION 
Melo Me e 


Most everyone knows that we sell precision ball bearings of sustained 
quality. By this, we mean such tolerances as +.0000” —.0002” (ABEC 5) 
or better. Materials include chrome steel, stainless steel and beryllium 
copper. Counting the sizes and types made from these materials, about 
150 different items are available. 


Not everyone realizes the amount of ME v ow, et sae 234 Technical information on bearings in 
engineering necessary to establish the T Ps | = = general is available in the form of 
best bearing in a design. Both in the DE OUEST] 27 Engineering Bulletins covering such 
Plant and Field we have a staff of ERE — — —— b. N subjects as Torque Testing, Load Ca- 
qualified engineers who can help ac- E ES  pecity, Inspection, Lubrication, Pack- 
complish this. pas. a EES — KC aging, and others. 


the best bearings at the lowest possible cost. An example of this is the con- 
version of many applications to retainer bearings at lower prices and better 
performance than full types previously used. 


Some expensive machining operations are omitted in the manufacture of re- 
tainer bearings, and they perform better than the full type in many cases, 
with substantial savings to customers. CONTINUOUS COST STUDIES ASSURE 
QUOTATIONS AT LOWEST CURRENT PRICES. 


Equipment used in manufacture and gauging of MICRO bearings is the most 
modern available. Machines dating back further than 1950 have been either 
retired or relegated to special uses not involved in standard production. 


Because of improved techniques, overall costs in the past year have been re- 
duced by 30% on the average. 


Our Engineers are continually studying The roller bearing on the left solved the 
new and better ways to solve basic p — problem of unusually high capacity for 
problems. Many special requirements : n small size. Deliveries and bearing sizes 
can be accommodated feasibly. — can be changed to meet customer require- 
ments within the limits of practicability. 


Inømatisw 
Sales and Engineering service can be obtained from our offices in New York, Boston, 


Detroit, Chicago, Los Angeles and Dallas. Personnel at these locations and in the 
Plant consider it their responsibility to provide correct information PROMPTLY. 


NEW HAMPSHIRE BALL BEARINGS INC. 
MICRO CIRCLE » PETERBOROUGH, N. H. « TELEPHONE 424 
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PRODUCT ENGINEERING - 


REFERENCE BOOK SHEET 


Two Short Cuts for Gear Design 


NIGEL AKERMAN 
The Black & Decker Mfg. Company 


L. Gearing Wire Measurements 


A convenient wire size for gear measurements is 1. 
However, if the wire falls below the tops of the teeth, 


making measurement difficult, the designer can use the 


next larger size wire and make the appropriate exact com- 
putation. The results may then be checked ae 
by using the following formulas for gears with a 20 deg 
pressure angle: 


[N + (2. 28G - 1.94)] [N + (20.71G, — 
N + (19.07G, — 26.80) 


When using a desk calculator, calculate each expression 
in parentheses, then add the number of teeth and use the 
resulting bracketed expression directly in the machine. 
This applies to gears cut to "standard" pitch diameters. If 
an enlargement is used, add the following increment: 


M, = 29.15)] 


0.3052 
AM = = AD 
| 7 07814 — Q 
This expression is usually accurate within 0.0007 in. 
for fine pitch gears. 
For decreased gears, subtract the following amount: 


(S + 0.16) AD 
AM = = ; 
1 S + 0.166 + 2/(N + 6) 


[hese expressions for AM are also useful as a check 
when using 1.728/P wires. 


SYMBOLS 


Wire measurement for P =1.0, even number of teeth. 
(Divide by pitch for the final result.) 
Number of teeth. 
Wire size corresponding to 1 P, or the product of P and 
actual wire size. 
Increase or decrease of measurement. 
Enlargement or decrease from “standard” P. 
The portion of 1 pitch measurement to the right of the 
decimal point, found in 20 deg, 1.728/ P, external spur 
gear even teeth measurement tables (such as published 
by Van Keuren). 

- Diametral pitch. 

= 0.18/(1.161+ PAD) (Be sure to use AD with correct 
sign.) 


E Factoring Gear Ratios 


This method of finding a four gear train approximating 
a given decimal ratio was devised especially for desk calcu- 
lating machines. It extends the method described by H. C. 
Gray June 1953, page 215. 

Let r represent the number to be factored, and let it 
equal some fraction T/U. Then T = rU. If the ratio is 


in Product Engineering, 
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728/P 


and the gear train 31/78 x 


r = 0.2571639 + 0.000001, set it up in the calculator key- 
board and multiply by some value of U found by trial: 
U 6630.0000 Multiplier Dial 


T =01704.995264700000 Product Dial 
r .25716369 Keyboard (locked) 


The remainder in T is 0.9952 ; a perfect solution 
would have zero for a remainder. To test the acceptability 
of the solution, make a rough miltiplication of U by the 
allowable error in r, to find the remainder limits: 


6630 X 0.000001 = 0.00663 
Complement = 0.99337 


Since 0.995 is within the limits, try factoring 1705 
6630 by use of factor tables which results in 31/78 x 
55/85. The equivalent ratio is 0.25716440, exceeding the 
given ratio by 0.00000071. 

Iu actual use, the above method is developed further so 
that only T will require factoring. Represent the gear 
train by A/B x C/D, in which A, B, C and D are numbers 
of teeth. If AC = T, then r = T/BD, or rD = T/B. 
Choose gears of D teeth, starting at one (preferably the 
high) end of the range of acceptable values of D. Form 
an auxiliary ratio r = rD; for example, 21.858914 = 
0.25716369 x 85, assuming that an 85 tooth gear is the 
largest to be tried. Suppose that 85 is also a good trial 
value of B. Multiply r by 85, then 84, 83, 82, etc. until, 
when 78 has been reached by successive subtractions of r’, 
the setting will be: 


078.00000 
001704.99529200000 
21.858914 


With the aid of factor tables, 


Multiplier Dial 
Product Dial 
Keyboard 


1705 will make 31 x 55, 
55/85 can then be formed. 
l' he remainder limit in this case was 85 x 78 x 0.000001 

0.00663, and its complement — 0.99337. 

If D — 85 had not produced a solution, then D — 
r = 0.25716369 x 84 would have been tried next, then 
D = 83, etc., until a solution appeared. 

In the above example, with D = 85, there would be no 
need to try values of B less than 84/2 because the smaller 
numbers would be equivalent to their multiples already 
tried. 

A little experience will detect certain “wave lengths” or 
interval patterns between those values of T having small 
remainders, so that intermediate values can be passed over 
quickly. 

In addition to its rapidity of solution, the above method 
will be found, by systematic use, to yield all possible solu- 
tions. 


- 84 and 
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COMPONENTS 


MOTOR-DRIVEN SEQUENCE SWITCH, designed for machinery control where duration of an operation or other factors must 
be varied, is shown assembled and with cam-and-shaft assembly removed. This is a ten-switch version of the new device. 


Switch Permits Varying of Operation 


Sequences Without 


This motor driven sequence switch 
was designed for equipment and ma- 
chinery built to operate within a var- 
iable sequence or pattern. It permits 
changing the sequence of a process or 
altering duration or degree of one or 
more factors without changes in wir- 
ing. The manufacturer recommends 
this device for application where the 
same machine must be capable of easy 
adaptation to production requirements 
that differ in the same, or in a variety 
of, plants. Changes in a machine op- 
eration controlled by this switching 
unit are made by substituting one or 
more cams on the device's shaft for 
others of different shape. This, as well 
as the altering of the sheet metal cam 
blanks used can be done in the user's 
plant in a matter of minutes, it is 
claimed. A series of standard, adjust- 


able cams that will provide in com- 
bination any number of cam risers is 
being developed. 

The new control component may be 
used to close and open switches, start 
and stop motors, operate timers, con- 
trol hydraulic, pneumatic, electrical, 
electronic or mechanical systems. 

The standard model of this new se- 
quence controller consists of a motor, 
gearing, a magnetic clutch, cam shaft, 
cams, a base plate and up to 18 con- 
tact switches. It is suitable for use 
with or without the motor normally 
supplied. Components such as poten- 
tiometers can be used with the switch. 

The switch starts to function when 
a signal is received from a pushbutton, 
timer, rheostat, thermostat or other 
controlling device. This actuates a 
magnetic clutch, completing a linkage 


Rewiring 


between the continuously running mo- 
tor and the cam shaft. 

According to the manufacturer, the 
single revolution of the cam shaft re- 
quired to close and open the unit’s 
contact switches one or more times can 
be performed in a fraction of a second 
or it can take as long as 180 hr. 

At present, this device is being sup- 
plied with an 8-w motor, which pro- 
vides 6 in-oz of torque at 1 revolution 
per sec. The contact switches used are 
rated at 15 amp. 

Operation of this sequence timer is 
outlined below. The circuit shown is 
arranged as it might be applied to a 
plastics molding machine. 

Operation 1—Ready to close safety 
gate: Sequence switch in first position, 
safety gate on molding machine open. 
When safety gate is closed, safety gate 
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AND MATERIALS 


SPECIFIED BY PRODUCT ENGINEERS 


Sequence switch 
motor 


Sequence positioning switch Cond 
closes between eoch position Sequence switch 


Sw-l Clutch 


Closed odd pos. 
$-3-3-7-9 


io} 


o 
9 
3 
— 


Sw-2 


Closed even pos. 
2-4-6-8-/0 


Sw-2 
Open pos! 
Closed pos 2-3-4-5-6-7 
8-9-/0 
Sw-3 
Closed pos. ! 
Open 2-3-4-5-6-7-8-9-10 


OLO 


Closes when safety 
gate is closed in pos 1 


Sw-4 Closes when safety 
gate is opened in pos. 1 
Safety gate sw 


Closed pos. 2 spdt 


Open 1-3-4-5-6-7-8-9-0 


Sw-5 Pos. same as sw 5 
W Limit sw (LS) 


S 
© 


o 
S 
3 
o 
&b 
o 


Sw 6 Closes when die 


Closed pos. 3 is shut 
Open 1-2-4-5-6-7-8-9-IC 


Sw 7 


Timer sw (T-I) 


‘Closes at end of med cycle (T-f) 
Closed pos. 4 
Open t-2-3-5-6-7-8-9-/0 


©) 


Sw @ FOs.same as sw 8 
* Limit sw(LS-2) 


$w 9 Closes after injecfion plunger 


Closed pos. 5 "eturns 
Open -2-3-4-6-7-8-9-10 


p 


9 
$ 
3 
Q 
D 
© 


i Su? Timer clutch 
Timer sw(T-2) 


Closes at end of timed cycle (T-2) 
Closed pos.6 


Open t-2-3-4-5-7-8-9-10 
Swill Pos. some as sw // 
, Limit sw (LS-3) 


CK?) 


Com!!8 i2 
Swi2 Closes when die is opened 
Closes pos. 7-8-9-/O 
Open f-2-3-4-5-6 


Sw /3 


o9 


CO 
Solenoid die open 
Alternates 
A Pos. 8-may be used for delay waiting for finished piece to drop 
aut of die and automatically advance to starting position. 
B A time delay timer may be used in pos 8 to advance switch to 
pos. 9 in the event that the finished piece foiled to foil 
C. n pos. 9 an alarm may be operated 


SEQUENCE SWITCH CIRCUIT shown here is for a typical application, a plastics molding machine. 
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NEW COMPONENTS 


limit switch (A, see drawing) closes, 
advancing unit to second position. 

Operation 2—Solenoid die close: In 
second position, fifth switch is closed 
completing circuit to operate solenoid 
die close. When die is fully closed, 
limit switch LS-1 closes, completing 
circuit through sixth switch, through 
second switch, through clutch, advanc- 
ing to third position. 

Operation 3—Injection forward: In 
third position, seventh switch is closed 
starting timer (TM-1), and also oper- 
ating solenoid injection forward. At 
end of time cycle, timer switch (T-1) 
closes, advancing switch to fourth po- 
sition. After resetting the timer 
(TM-1), the timer switch opens. 


AND 


MATERIALS 


Operation 4—Injection plunger re- 
turn: In fourth position, eighth and 
ninth switches are closed. Solenoid in- 
jection return operates through eighth 
switch. At end of travel of solenoid 
plunger, limit switch LS-2 closes ad- 
vancing device to fifth position. 

Operation 5—Cure time: In fifth po- 
sition, the curing time is automatically 
controlled. Line No. 1, through tenth 
switch, operates second timer (TM-2); 
at end of time cycle timer switch (T-2) 
operates, advancing sequence switch to 
sixth position. After resetting the 
timer (TM-2), the timer switch opens. 

Operation 6—Solenoid die opens: 
In sixth position, eleventh and twelfth 
switches close. Circuit is made through 


continued 


eleventh switch, to operate solenoid 
die open. When die is completely 
open, limit switch (LS-3) closes, clos- 
ing through twelfth and second switch, 
through sequence switch clutch, which 
advances the sequence switch to sev- 
enth position. 

Operation 7—Open safety gate: In 
seventh position, when the safety gate 
is open, switch (B) on safety gate 
closes, completing a circuit through 
thirteenth and third switch, which ad- 
vances sequence switch back to first 
position, ready for a new operation. 
Industrial Timer Corp., 131 Ogden 
St., Newark 4, N. J. 

For more information— 
Circle 1, inside back cover 


(A) Grommet is inserted into hole in product or part. (B) Wire, cable or tube is passed through thinner end of grommet. (C) 
Steady pull on wire or tube rolls and “locks” grommet. (D) Cutaway shows how grommet rolls to locking position. 


Grommet Seals, 


This grommet takes final shape after 
attachment. One end has a taper, and 
it is this end which is inserted into 
hole of product or part. Then, the ca- 
ble, tubing or wire which is to be 
secured is inserted through the hollow 
center of the grommet for the desired 
length, plus several inches. When the 
wire or tube is pulled in a reverse di- 
rection, the tapered end rolls and 
“locks” into position. 

Assembled on smooth tubing, these 
new components are said to handle hy- 
drostatic pressures up to 225 psi. 
Higher pressures can be accommo- 
dated with only slight changes in 
grommet shape. In addition to serving 
in the conventional capacities, this 
new unit seals against entry of water, 
air, dust, moisture, chemicals and sol- 


Dampens Vibration and Insulates 


vents. It is recommended for such 
applications as electrical assemblies 
where protection from hazardous at- 
mospheres is necessary, on aircraft 
where tubing or electrical wiring 
passes from pressurized to non-pres- 
surized compartments, in automobiles 
to handle the speedometer cable, or 
ignition wiring through the firewall, 
in headlight assemblies, or to provide 
“pull-out” protection for attachment 
cords on various domestic appliances. 
It is suitable as a “foot” for various 
bench instruments, electrical motors, 
portable machines, office machines, 
photographic equipment, lamps. 

The physical load on the grommet 
can vary from that of a lightweight 
wire which passes through the wall of 
an appliance to that of a moderately 


heavy, finished assembly. Holes into 
which the grommets are to be fitted 
can be clean, flanged or extruded. 

This grommet is said to permit dis- 
assembly of wiring or tubing. In the 
case of aircraft or domestic appliances 
where frequent inspection or repair is 
desirable, the grommet can be loos- 
ened and removed with the same ease 
that it was originally attached. 'The 
contained wire or tube is pushed or 
drawn in the same direction as the 
grommet was originally inserted. 

The new grommet is available in a 
wide range of sizes and it can be 
molded from standard or special rub- 
ber compounds. Stalwart Rubber Co., 
166 Northfield Road, Bedford, Ohio. 


For more information— 
Circle 2, inside back cover 


CONTINUED ON PAGE 214 
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HIGH-TENSILE STEEL 


*999999?99999999?9999?9?9999?9999*9^*9* "9999999499999 999?9?9?99?9*9?9?9?*9?*9?*9^** 


You can design light weight, longer life, and economy into 
your products by including N-A-X HIGH-TENSILE in your plans. 


e It is 5046 stronger than mild steel. 

It is considerably more resistant to corrosion. 

It has greater paint adhesion with less undercoat corrosion. 

It has high fatigue life with great toughness. 

It has greater resistance to abrasion or wear. 

It is readily and easily welded by any process. 

It polishes to a high lustre at minimum cost. 
And with all these physical advantages over mild carbon steel 
—it can be cold formed as readily into the most difficult 
shaped stamping. 
When you next start to redesign, get the facts on N-A-X HIGH- 
TENSILE. It's produced by Great Lakes Steel —long recognized 
specialists in flat-rolled steel products. 


N-A-X A 


lloy Division 
DREAT LAKES STEEL CORPORATION 
Ecorse, Detroit 29, Mich. + A Unit of 


NATIONAL STEEL FUP LA LLUTL 
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NEW COMPONENTS 


AND 


MATERIALS 


SEALED CAM TRACK-AND-FOLLOWER UNIT is means of translating motion in 
this unit. Lower end fits into power drill chuck; upper end accommodates saw blade 


or other linear motion tool. Plastic housing of cam track and follower is for display 
purposes only. In production units this housing is made of metal. 


Mechanism Converts Rota ry Into 


Reciprocating Linear Motion 


A mechanism that converts rotary 
motion into reciprocating linear mo- 
tion on a 1:1 ratio can be powered by 
air, electricity, or other source of rotary 
motion. It has three moving parts, a 
shaft and a follower, which operate in 
a helical cam track barrel. The device 
is reversible. 

Application pictured here is to a 
lin. drill, for power sawing, filing, 
honing and polishing. Others, accord- 
ing to the manufacturer, include shak- 
ers, timers, counters, pumps and a 


geared ratio type of electrical contact. 

Overall length of the new mecha- 
nism is about 74 in., as fitted for use 
in the adapter-housing used for appli- 
cation to a power drill. Diameter of 
the sealed, oil-filled chamber in which 
the follower and track are enclosed is 
about 13 in. Stroke is 3 in., max, in 
this unit; other stroke lengths avail- 
able. The unit may be used to con- 
vert rotary speeds up to 2250 rpm. 
V-W Specialists, 35 S. 69 St., Upper 
Darby, Pa. 


continued 


POWER DRILL APPLICATION of mech- 
anism for changing rotary to recipro- 
cating motion is shown in this drawing. 


For more information— 
Circle 3, inside back cover 
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ONE OF THESE THREE 


might be your answer to 
better insulation at lower cost 


For technical data or samples of any of the above materials, 
please write Dept. E, Rogers Corporation, Rogers, Connecticut. 


ROGERS CORPORATION 
ROGERS, CONNECTICUT 


PRODUCTS 


DUROIDS—for Gaskets, Filters, Electronic Devices, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 
SHOE MATERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Specia!l Purpose Molding Compounds and Laminates 


SERVICES 
Research, Development, and Engineering of New Materials, Parts and Products * Fabricating, Combining, Coating, & Embossing 
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NEW COMPONENTS 


AND 


MATERIALS 


Cylinder Mounts Within Own Body Width 


This air, water and low pressure hy- 
draulic cylinder uses mountings only 
as wide as the actual cylinder body. 
This is said to make it possible to 
mount a series of cylinders side by 
side within a minimum of space duc to 
the elimination of a massive head. 

Mounting attachments are fastened 
in a normal manner to aluminum cylin- 
der heads with heat-treated socket 
head capscrews. Stainless steel piston 
rods and aluminum pistons fitted with 
standard “O” rings ride in a hard- 
drawn yellow brass cylinder tube with 
a special inside diamater finish. 

Automatic or adjustable cushions 
may be used if desired on any of these 


cylinders. There are four standard 
models in diameter sizes of 14, 2, 3, 
4 in. Maximum operational air pres- 
sure is 160 psi while maximum pres- 
sure for hydraulic use is 360 psi. 
Cylinder ports may be placed at the 
top, bottom, side or any position that 
is convenient for an assembly. A com- 
plete line of interchangeable mount- 
ings are available including: “L” 
mount, foot mount, flange mount, 
rear clevis, clevis bracket, piston rod 
clevis and nose mount. Rotex Punch 
Co., 2350 Alvarado, San Leandro, 
Calif. 
For more information— 
Circle 4, inside back cover 


MECHANICAL COMPONENTS 


Self-Sealing Locknut 


A self-sealing anchor nut, originally 
designed to seal against liquid leakage 
in aircraft fuel tanks, is said to pro- 


vide a positive seal against leakage up 
to 50 psi on either side of the sealing 
element, regardless of vibration, strain 
or temperature changes. An all-metal 
self-locking nut body is enclosed by a 
one-piece aluminum cap with a sealıng 
ring in the base, to prevent leakage 
under the base of the nut and past the 
bolt threads. The nut body is de- 
signed with a floating action of 0.025 
in. in all directions, to provide ease of 
assembly and allow for misalignment 
of bolt holes. 

The Type A2500 was keyed to air 
craft usage by keeping all component 


contini.ed 


parts as light as possible; the nuts 
weigh approximately 1.20 Ib per 100. 
The parts meet AN-N-5 specifications 
for operation between —80 F and 
250 F and by proper selection of com- 
ponent materials such as O-rings, the 
operating temperature range can be 
extended above and below these limits. 
The seal is effective whether the bolt 
is installed or not. It is not affected 
by repeated bolt installations. A full 
thread series is available, including 
10-32, 1-28, 1$«-24, 8-24 and y6-20. 
These can be supplied in gang channel 
strips as well as individual nut plates. 

The O-ring meets all requirements 
of MIL-R-6855 and is resistant to 
gasoline, salt water and aromatic jet 
fuels. No additional sealing compound 
is required. These sealing rings are of 
standard design and can be ordered 
separately from the nut to assure 
freshly-molded material or secured in 
different materials to meet different 
conditions. Elastic Stop Nut Corp. of 
America, Union, N. J. 


For more information— 
Circle 5, inside back cover 


Hopper-Fed 
Headless Set Screw 


A setscrew designed for automatic 
assembly operations has been intro- 
duced together with a hopper-feed 
mechanism. Application is said to be 
faster. Diameter-inspection and rejec- 
tion of misfits is automatic and there 
is a saving in floor space. The unit 
has had equal success working with all 
metals and with plastics on any prod- 
uct using headless set screws. “Human- 
element" problems such as “floor loss” 
and cross-threading are also said to be 
eliminated. Set Screw & Mfg. Co., 
153 Main St., Bartlett, Ill. 


For more information— 
Circle 6, inside back cover 


Plastic Blind 
Screw Receptacle 

This Nylon snap nut locks and stays 
tight even under severe vibration, ac- 
cording to the manufacturer. The 


grommet snaps into position under 
finger pressure to receive a thread- 
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Performance Proves 


20% to 90% 


LESS VIBRATION 


with Veelos—the Balanced V-belt 


Engineers have long known that there 
are four principal causes of machine 
vibration: 1. bearings; 2. motor; 3. 
clutch; 4. sheaves. Often overlooked 
is a fifth cause: v-belts. And, in many 
instances, v-belts alone are the major 
cause of vibration. 

There’s a logical reason for this. 

Regular v-belts have spots of varying 
density due to their construction. Nor- 
mally, these spots are not apparent, yet 
they throw the belt out of balance when 
the drive is operating. As a result, 
vibration is created that can damage 
bearings, shafts and, most important, 
the finished work. 

This is not true of Veelos v-belts. 

Veelos is absolutely uniform through- 
out its entire length. Every link and 


every stud is identical. The smooth, 
machine-cut sides and the lami- 
nated construction assure smooth, 
vibrationless power delivery. Veelos 
is perfectly balanced. 


In case after case, installation of Veelos 
v-belts has reduced machine vibration 
20% to 90%. 


Proof that Veelos will reduce vibra- 
tion can easily be demonstrated with 
an electronic vibration analyser. This 
analyser measures amplitude of vibra- 
tion to as low as 2-millionths of an inch. 


Fifteen minutes of your time is all 
that is required to show you with the 
electronic analyser that Veelos creates 
less machine vibration. Drop us a line 
or clip the coupon for a demonstration. 


eee ee ee E — 


ADJUST 


Manheim Manufacturing & Belting Company 
610 Manbel St., Manheim, Pa. 


Yes, | would like a demonstration. Have your 
representative call me for a convenient time. 


Company........ 


Address.. 


ABLE TO ANY LENGTH » ADAPTABLE TO ANY DRIVE 


Veelos is known as Veelink outside the United States. 


Product Engineering — March, 1955 





NEW COMPONENTS 


SS Hy SSNSSNSNWNS 


P 


DOO 


ddd 


cutting screw. It is impervious to 
rust, and the plastic characteristics 
eliminate danger of chipping porcelain 
or enamel. It is expected that this 
component will be especially useful in 
mass-production. 

In a typical TV application the 
new fastening device insulates as it 
fastens the tuner assembly to the 
chassis. For refrigerators, the head of 
the grommet does double-duty as a 
spacer, as required for cold breaks 
between evaporator and inner liner. 
These fasteners are available in a full 
range of sizes and colors. Shakeproof 
Div., Illinois Tool Works, 2501 N. 
Keeler Ave., Chicago, Ill. 


For more information— 
Circle 7, inside back cover 


Extra Large Thread Inserts 


Wire thread inserts of extra large 
pitch diameter and wire size run in 
standard stock sizes from 4-40 up to 
11-12. Special inserts have been 
formed up to 6H in. dia with 12 
threads per inch (not shown) to per- 
mit screwing replaceable cylinder lin- 
ers into the cylinder block on a marine 
diesel engine. 

Inserts can be formed of wire from 
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fs in. dia down to a miniraum of 
0.015 in. 

Specifications for inserts in the 
large sizes conform to those in the 
standard sizes. Tolerances are held to 
0.0002 in. and surface finishes from 
8-15 micro-inches can be produced. 
Hardness up to 50 Rc can be obtained 
in 18-8 stainless steel which is the 
standard material used. Inserts can be 
formed of phosphor bronze, Hastelloy 
"C", music wire (0.75 per cent C) 
and other metals. Heli-Coil Corp., 
Danbury, Conn. 


For more information— 
Circle 8, inside back cover 


Locknut for Heavy Duty 


A locknut designed to meet oil field 
conditions is said to withstand exces- 
sive tightening torques, heavy vibra- 
tion and great stresses. Primary ad 
vantage of the new eight-thread series 


continued 


is the helix of the thread, which can 
secure high pressure without excessive 
wrenching, a vital requirement in the 
oil industry. The all-metal one-piece 
design permits the fastener to serve 
as a stop nut as well as a locknut to 
provide this security. 

The new fastener comes in diam- 
eters ranging from 1 to 2 in., with in- 
termediate sizes available at À in. in- 
tervals. It is available in alloy steel 
and, if needed, can be plated with 
zinc or cadmium. 

The locknut's gripping ability is 


Spacer-T y pe Shaft Coupling 


This coupling is for use between 
motors and pumps where a gap be- 
tween shafts must be provided to per- 
mit removal of pump impeller shaft 
assemblies or on any application where 
a large gap (up to 12 in.) cannot be 
avoided. Over and above the protec 
tion which the design offers against 
damage from impact loads and shaft 
misalignment, the coupling affords 
easy connection and disconnection of 


shafts without disassembling the cou- 
pling. Because this spacer coupling is 
prelubricated at the factory, mainte- 
nance lubrication is said to require 
only the addition of lubricant by 
means of a grease gun, once every 
6 mo. Falk Corp., Dept. 361, 3001 
West Canal Street, Milwaukee 8, Wis- 


consin. 


For more information— 
Circle 9, inside back cover 
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for free catalog 104 


on Eastman Hose 
Couplings and Bul- 
letins 231B & 232B 
on Straight and An- 
gled Adapter Unions 


Since 1914 
Dept. PE-3, Manitowoc, Wisconsin 


SAFEGUARDING 
INDUSTRY'S 
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obtained from its slotted top, where 
six equal segments are closed in to 
make the inside diameter smaller-than 
that of the matching bolt. It locks 
immediately when placed on the bolt 
and will hold tightly at any position. 
It does not gall. The new nut will 
withstand temperatures normally en- 
countered in the field of mechanical 
engineering. Standard Pressed Steel 
Co., Jenkintown, Pa. 


For more information— 
Circle 10, inside back cover 


Drawn Stud for 
Roller Mounting 


A drawn steel stud provides ample 
strength for most applications now 
requiring a solid stud, according to 
the maker. The new stud is available 
from stock in four standard sizes. 
Other sizes are made to specifications. 
The studs are available plated or un- 
finished and also can be obtained in 
brass or stainless steel for applications 
where corrosion is a factor. Water- 
bury Pressed Metal Co., 300 Chase 
Ave., Waterbury 14, Conn. 


For more information— 
Circle 11, inside back cover 


Rotary Magnetic Seal 


This rotary seal consists of a mag- 
netized ring with a sealing surface, 
fixed in stationary position to the 
housing, and a second ring also with 
a sealing surface, coupled to the shaft 
for rotation by means of an O-ring. 
This second ring is movable axially 
along the shaft in response to mag 
netic attraction until it engages the 
first ring. Sealing surfaces are held in 
contact by magnetic force when no 
fluid pressure exists, eliminating the 
spring previously employed to insure 
engagement. 

With only three parts, the new seal 
is said to provide easier installation 
without any loss of sealing efficiency. 
Utilizing a combination of magnetic 
force and fluid pressure to keep sealing 
surfaces in effective contact without 
spring action permits more compact 
design than previously possible. Equal 
distribution of pressure on seal main 
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tains proper alignment of sealing faces. 
This assures secure sealing with mini- 
mum friction resulting in long life. 
The device is effective under pressures 
up to 3000 psi and temperatures to 
500 F. Magnetic Seal Corp., Higgins 
St., Georgiaville, R. I. 


For more information— 
Circle 12, inside back cover 


e 
Quick-Release 
Panel Fastener 


Requiring no special tools, assembly 
is said to be fast and simple. Its 
components are a stand-off, screw and 
vinyl plastic O-ring. Stand-off is 
quickly flanged into door; screw assem- 
bly is inserted and retained by O-ring. 
Screw is then engaged to frame, al- 
lowing for easy removal of panel while 
fastener remains locked in door. 

Brass screw and stand-off are nickel- 
plated. Three head sizes, all with 
parallel knurl, and three screw sizes 
are available. Obtainable on special 
order are slotted heads, stainless stecl 
screws and extra-long screws. Southco 
Div., S. Chester Corp., Lester, Pa. 


For more information— 
Circle 13, inside back cover 


Liquid Compressibility 
Springs With Shorter 
Chambers 


A line of semi-standard springs using 
liquid compressibility has resulted 
from shortening the chambers of 
standard springs of this type made by 
this same manufacturer. Such springs 
are asserted to provide up to 1000 per 


continued 


cent more force in much smaller space 
than mechanical springs. For ex- 
ample, a liquid-compressibility spring 
24 in. dia by 43 in. long produces as 
much spring force as a large 6 in. dia 
by 8 in. long railroad car spring made 
with 1j in. dia wire. 

Force and stroke of these springs 
may be adjusted by changing preloads 
or volumes or types of these units. 
Wales-Strippit Corp., 345 Payne Ave., 
N. Tonawanda, N. Y. 

For more information— 
Circle 14, inside back cover 


Quick Release Shear Pins 


The only moving part of this shear 
pin, a locking pin, is activated by a 
silicone rubber core which is impervi- 
ous to temperatures ranging from 
—100 F to 500 F, as well as moisture, 
petroleum oils, alkalies and most 
acids. Foreign matter cannot clog the 
locking pin, nor can it “ice-up”. The 
necessary release load can be regu- 
lated by cores of various hardnesses 
from 4 to 50 lb, depending on pin 
size and requirement. 

Pins can be supplied in varying 
lengths with diameter from } in. up 
ward. Harley Patents, Dept. 39, 607 
Fifth Ave., New York, N. Y. 

For more information— 
Circle 15, inside back cover 


Double Universal Joint 
And Universal Coupling 


Primarily intended for applications 
where remote-control flexible shafting 
might be inadequate, the dual uni- 
versal joint allows for lateral as well 
as angular displacement between con- 
necting shafts. The unit operates 
effectively with included angles of 90 
deg or more, and since the paired 
units are angularly phased, practically 
all cosine error is balanced out. 

The second new component is a 
universal coupling that resembles a 
universal joint except that the block 
floats within the forks without pivot 
pins, allowing for slight lateral mis- 
alignment as well as for moderate an- 
gular misalignment when connected to 
stably supported shafts. Hence when 
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OSTUCO TUBING 


REDUCED DRILL 
ROD WEIGHT 20% 


TO GIVE RIGS A LONGER REACH! 


OSTUCO PROJECT REPORT . . . CHICAGO PNEUMATIC TOOL CO, 


A well known method of test drilling is faster and more efficient with light- 
weight drill rod manufactured from 9’ 10%” sections of internally upset Osruco 
Tubing. Heavy-wall tubing once was considered necessary to prevent break- 
age at the threaded joint—but its weight shortened drilling depth of more 
practical, semi-portable drill rigs. 

With internally upset Osruco Tubing, rod ends are thicker than the tube 
body which provides needed strength with 10% pounds less weight per sec- 
tion. Dead weight eliminated in the tube body amounts to over 2% tons per 
5000 feet of drilling depth. This permits the use of semi-portable drilling equip- 
ment that handles much longer rods because of their lighter weight. 

This application may spark an idea for you . . . how to save production 
time and cost With versatile, special-quality Osruco Tubing. And youll be 
interested in Osruco's unique single-source service, where one order takes 
care of all details. Write for catalog, "Ostuco Tubing,” or send your blueprints 
for prompt quotation. 


— 


OHIO SEAMLESS TUBE DIVISION 
TES LEM ÜSTICU TUBING of Copperweld Steel Company + SHELBY, OHIO 
iudei e e Birthplace of the Seamless Steel Tube Industry in America 


SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO 
(Oak Park) * CLEVELAND * DAYTON * DENVER * DETROIT 
(Ferndale) * HOUSTON * LOS ANGELES (Beverly Hills) 
LOUISVILLE * MOLINE * NEW YORK * NORTH KANSAS CITY 
SEAMLESS AND ELECTRIC WELDED STEEL TUBING PHILADELPHIA * PITTSBURGH * RICHMOND * ROCHESTER 
—Fabricating and Forging ST. LOUIS © ST. PAUL © SEATTLE * TULSA + WICHITA 
CANADA, RAILWAY & POWER ENGR. CORP., LTD. 
EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 
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operating within its limitations, the 
coupling provides lateral play unob- 
tainable with a single universal joint. 
Both units are made in a range of 
sizes. Most popular types have aper- 
tures for shafts and È in. dia, and with 
two setscrew holes at each end. Stand- 
ard construction employs nickel-plated 
brass ends and stainless steel blocks or 
pivots. Kupfrian Mfg. Corp., 137 
Prospect Ave., Binghamton, N. Y. 


For more information— 
Circle 16, inside back cover 


Light Section, 
Large Bore Bearings 


This thin section series was de- 
signed for applications where space 
and weight are at a premium. These 
bearings are reported to be capable of 
handling light to moderate radial loads 
and moderate thrust loads in either 
direction. 

The M9300K Series is made to 
standard boundary dimensions of the 
American and International Standards 
Associations. Typical applications are 
found in jet engine gear boxes, heli- 
copter gear boxes, accessory drives and 
machine tools. Fafnir Bearing Co., 
New Britain, Conn. 


For more information— 
Circle 17, inside back cover 


Quick-Disconnect 
Flexible Coupling 

A line of heavy-duty flexible cou- 
plings, employing a "knob-disc" flex- 
ible medium, is equipped with split- 
taper bushings for quick mounting. 
This bushing also permits coupling to 
be used to connect shafts of different 
sizes. The handy bushing is said to 
simplify close-coupled mounting, as 
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the bushing may be locked on the 
shaft by means of a cross bolt, and the 
coupling then drawn up by means of 
the jack screws. 

The split-taper bushing is of one- 
piece construction, with a socket-head 
cross bolt across the compression slot. 
When the jack screws are drawn up, 
the tapered bushing hub is compressed 
by the matching taper of the coupling 
bore for a positive, press fit on the 
shaft. All bushings are provided with 
standard keyways. 1 

The couplings are available in eight 
sizes based on ratings up to 75 hp at 
100 rpm. Bushings are obtainable 
in ww in. shaft diameter increments 
over the entire bore range. Climax 
Metal Products Co., 863 E. 140 St., 
Cleveland 10, Ohio. 


For more information— 
Circle 18, inside back cover 


Light-to-Medium 
Service Pillow Blocks 


Design of this series of ball bearing 
pillow blocks and flanges is said to 
result in greater bearing capacity, in- 
creased alignment range and inter- 
changeability to a greater degree than 
was formerly possible. Included in the 
improvements are a reinforced hous- 
ing, improved shaft lock, and dust- 
proof seals. 

The new units are made in shaft 
sizes from 3 to 214 in. Ahlberg Bear- 
ing Co., 3025 W. 47 St., Chicago 32. 


For more information— 
Circle 19, inside back cover 


Overload Protector Coupling 


This device is said to be usable be- 
tween any drive shaft and a driven 
shaft. When the unit's torgue rating is 
exceeded, internal parts are disengaged 
and a complete disconnect results. 
When the overload or cause of jam- 
ming is removed, the coupling will 
re-engage and normal drive is resumed 
automatically. Being an extremely low 
cost self-contained unit, the device can 
be close-coupled, is small in size (only 
44 in. dia by 14% in. thick overall), 
light in weight (4 Ib). 


Models are now available with 


continued 


torque ratings of 10, 20, 40 and 60 
in-lb with their equivalent horsepower 
ratings dependent entirely upon the 
speeds used. Machine Accessories, 
Dept. M367, 6 E. Franklin Ave., 
Minneapolis 4, Minn. 


For more information— 
Circle 20, inside back cover 


Speed Reducers 
Without Backlash 


Anti-backlash results from two par- 
allel gear trains that are spring loaded 
against each other—backlash is con- 
tinuously taken up whether running or 
not. The torsion spring is wound to 
give an anti-backlash torque of 2 Ib-in., 
either direction. Where maximum 
output torque is not needed, spring 
torsion may be reduced to permit 
lower input torques. 

These reducers may be obtained in 
any of 600 standard ratios. Gears are 
hobbed, 48 pitch and hardened to 
provide smooth operation and long 
life. Anti-friction bearings throughout. 
Metron Instrument Co., 432 Lincoln 
St., Denver 3, Colo. 


For more information— 
Circle 21, inside back cover 


Strain Relief Bushing 


A strain relief bushing to be used 
with the new wires SPT-3 (No. 18 
and No. 16) and HPN (No. 18 and 
No. 16), is for heavy, non-portable 
appliances such as refrigerators, wash- 
ers, freezers, circulators. 

Made of Nylon and UL-approved, 
these bushings will absorb any push, 
pull or torque on the cord. Heyman 
Mfg. Co., 1200 Michigan Ave., Kenil- 
worth, N. J. 


For more information— 
Circle 22, inside back cover 


FHP Speed Reducers 


Both series of these reducers are 
obtainable in ratings from 1/20 to 
1 hp, from 5:1 and 60:1. Worm can 
be on top, bottom or vertical. 

Casings are constructed of semi- 
steel; worm of high alloy steel, integral 
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... the solution to yout Lubrication 
problem is here... PUREBON 
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Ps: 
g 7 SEAL RING 
(ACTUAL SIZE) 


For complete 
information about 
PUREBON. Write for 
Bulletin 52 


COMPRESSOR 
BLADE 
(2/3 SIZE) 


PURE CARBON CO., iNc. 
448 HALL AVENUE 
ST. MARYS, PENNSYLVANIA 
E 
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Carbon-graphite especially designed for  mechanicol 
applications. 


Purebon is the designer's solution to many knotty 

problems involving sliding or rotating parts where lubri- 

cation is difficult and sometimes impossible. Purebon parts are 

molded or machined exactly to our customers’ specifications here 

in our own plant, under our close supervision and inspection. 

Because of the diversified characteristics of Purebon, applications 

are limited only by the designer's imagination. If you have a prob- 

lem involving insufficient lubrication at critical points of friction, 

our design engineering department will be happy to work with 
you toward its swift and successful solution. 


PUREBON ROPE 
MOLDED TO SIZE—FOR 

MANY APPLICATIONS 

Tolerances of approximately 14% 
of dimension required for molding 
most shapes. 


2 SELF-LUBRICATING—OR BY 
THE MATERIAL HANDLED 
Varies with grade of Purebon. 


READILY MACHINABLE 
Tolerances as close as .0005 can be 
maintained where required. 


CHEMICALLY INERT—NON-TOXIC 
Resistant to attack by chemicals of 
ell kinds, used in food handling 
and processing equipment. 


6 HIGH TEMPERATURE APPLICATION 
STRONG AND TOUGH Most Purebon grades will operate 
Transverse strength varies from efficiently in temperatures up to 
4,000 to 13,000 Ib./sq. in. according 700°F in air or much higher in 
to grade. nevtral or reducing atmosphere. 


Leaders for over 40 YEARS in PURE CARBON PRODUCTS 
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with hardened shaft, and worm wheels 
of phosphor bronze. These units con- 
tain dual purpose ball bearings for 
high speed shafts. Housing is as small 
as 54 x 5 x 24-in. Rockwood Pulley 
Mfg. Co., Inc., 20 Crosby St., New 
York 13, N. Y. 


For more information— 
Circle 23, inside back cover 


High Torque T-Boxes 
And Angle Drives 


The Model 1799E2 T-box is rated 
at 1,000 Ib-in. torque at 20 rpm and 
400 lb-in. torque at 40 rpm. Maxi 
mum static torque is 1200 lb-in. with 
ultimate static torque 1800 lb-in., 
1400 rpm, no-load speed. Unit has 
been life-cycled under various load 
tests up to 12 million revolutions. 
Aviation and Electro Products, P. O. 
Box 192, Lynwood, Calif. 


For more information— 
Circle 24, inside back cover 


Standard Worm Gear Sets 


These worm gear sets are available 
in standard ratios from 4% to 71. 
Foote Bros. Gear and Machine Cor- 
poration, 4545 South Western Ave- 
nue, Chicago 9, Illinois. 


For more information— 
Circle 25, inside back cover 


| NT 


Isolates Low Speeds 
And High Impact 


Available in five sizes, with 1, 2, 4, 
6 or 9 springs, these mounts, depend- 
ing on size, have an effective load 
range of from 250 to 6,700 lb per 
mount. Since there is no need to bolt 
or shim when machines are mounted 
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on these units, machines can be in 
stalled and leveled within a matter of 
minutes. Each mount has a built-in 
adjustment for leveling up to 3 in. 

Simple damping adjustments can 
be made to prevent sudden spring 
recoil when a mount is subject to 
heavy impact and shock and when 
mounted unit goes through resonance, 
thus checking excessive machine mo- 
tion or bounce. The dampers are faced 
with friction brake linings, acting on 
the steel surfaces, which dampen hori- 
zontal as well as vertical forces. 

Outer casings of the mount are 
made of steel with springs of oil-tem- 
pered steel. The bumpers at each cor- 
ner are of neoprene. Barry Corp., 
Watertown, Mass. 


For more information— 
Circle 26, inside back cover 


Adjustable All-Metal 
Machinery Mount 


With a simple, built-in leveling de- 
vice, it is possible to install machinery 
quickly and correctly without the use 
of special tools using this mount. The 
stability said to be afforded means 
that machines need not be bolted or 
lagged to the floor. They can be easily 
moved to facilitate production, and 
can be located near offices or on upper 
floors. Robinson Aviation, Inc., Teter- 
boro, N. J. 


For more information— 
Circle 27, inside back cover 


High Speed Index Tables 


Standard tables are now available 
with 4 to 36 stops with dial sizes vary- 
ing from 12 to 48 in. dia. Variations 
in movement time range from 1 to i 
of the total cycle. The unit is de- 
signed to permit passage of air or 
hydraulic fluid through the roller gear 
shaft and dial to the work area for 
actuation of product holding devices, 
or cooling water for dissipation of 
heat in operations such as induction 
welding. Brackets are provided outside 
the dial periphery for attaching tooling 
such as drilling and tapping heads, 
staking presses and other forming, as- 
sembly and inspection devices. 


continued 


With a roller gear drive as the in- 
dexing mechanism, it is claimed that 
the table may attain speeds twice as 
high as tables with other types of in- 
dexing devices. Special acceleration 
and self-locking, zero backlash char- 
acteristics permit smooth starting and 
stopping without auxiliary locking 
methods, at speeds as high as 500 in- 
dexes per min. Ferguson Machine & 
Tool Co., P. O. Box 191, St. Louis 21. 


For more information— 
Circle 28, inside back cover 
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Heavy Duty 
M agnetic Separator 


For the magnetic filtration of lubri- 
cating oil in heavy machinery such as 
steel mill equipment, this unit con- 
tains in one shell six permanent mag- 
net separator assemblies. Each assem- 
bly comprises a stack of thirteen grids 
graded as to openings, strongly mag- 
netized by a pair of Alnico permanent 
magnets. The grids are of honeycomb 
design and split the oil into thin 
streams, forcing vagrant particles of 
steel, iron, rust and scale to pass close 
to thousands of feet of strongly mag- 
netized grid edges. Here the strongly 
convergent magnetic fields create in- 
tense forces on even the finest mag- 
netic particles, attracting them to the 
grids and holding them until the unit 
is cleaned. 

This Model 6-PA-6 is made with 
8 in. flanged inlet and outlet pipe con- 
nections and has a rated capacity of 
450 gpm for oil of 2500 ssu viscosity. 
For oils of lower viscosity, its capacity 
ranges up to 1200 gpm. Because the 
grids offer little resistance to the flow, 
the pressure drop is held to 2.5 psi. 
S. F. Franty Co., Inc., Trenton, N. J. 


For more information— 
Circle 29, inside back cover 
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conveyor line entering semi-circular far-infrared tunnel 


electric radiant heating speeds dehydration 
... pays for itself in a short time 


To dehydrate the inside of condenser and evaporator 
tubes and to keep them dry while on a continuous 
assembly line, presented a serious problem for this 
company. Pre-dried units had been tried but proved 
too expensive. 

Chromalox electric radiant heaters, mounted in an 
arc-shaped tunnel, proved the efficient and economical 
answer. 

Twenty-four of these Chromalox heaters direct a 
solid wall of far-infrared heat on the conveyor line as 
it moves continuously through the tunnel. Operated at 
full capacity of 60 kilowatts, they provide quick heat-up 
of the semi-assembled condensers and evaporators. At 
the same time, dry air is blown through the tubes to 
remove moisture which has been quickly evaporated 
by the intense heat. 

Results are maximum dehydration ina few minutes, 


Send for your copy of F1550- 
101 Ways to apply Electric Heat 


due to efficient absorption of intense far-infra-red radia- 
tion. Maintenance of continuous assembly line produc- 
tion through conveyorized heating. Sufficient savings in 
cost over ready-dried units to pay for installation in a 
short time. 

This problem-solution-result approach has enabled us 
to help many manufacturers produce better, faster, at 
lower cost. 


Always available to you are our research, engineering, 
design and modern manufacturing facilities. The world’s 
largest factory stock of industrial electric heaters plus 
local stocks at strategic points. And a 33-city nation- 
wide sales-engineering service. 

Let us know your problem for controlled heat and 
we'll help you find the right answer — electrically. 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh 8, Pa. 








NOW IN PRODUCTION 


EXTRUDED 
SECTIONS 


IHOT EXTRUDED and COLD DRAWN] 


-~ Jels 


NEW PLANT 


This modern new plant, now in production, can 
tailor-make Extruded Sections (hot extruded and cold 
drawn) to your specifications. Here, complex sections 
that cannot be rolled can be custom-made for you... 
quickly and economically. 

J&L’s ingenious new equipment makes possible the 
production of sections that are preformed to the 
predominating cross section of the part you wish to 
produce. The range of sections that can be produced 
is almost unlimited. 

Quantities also are extremely flexible. Even the 
production of a single extrusion of less than 100 Ibs. 
is practical. 

In addition, J&L's Extruded Sections possess the 
physical benefits and accurate tolerances derived from 
cold drawing. And, you can obtain them in a wide 
range of analyses. 

Complete information is available now. Send us 
your inquiry—today. 


Jones + Laughlin 


STEEL CORPORATION — Pittsburgh 


Close-up of the 1000-ton hot extrusion press at Jones & 
Laughlin Steel Corporation, Pittsburgh. Hot billet is being 
pushed into the die container. The ram then forces it 
through the die. 


Examples of sections that can be produced to your order. 
More intricate sections are also possible. The section 
you need is custom-made to your requirements. 


J&L's Extruded Sections 
help speed your production 
and reduce your costs 


With J&L's Extruded Sections you can: 

1. Eliminate time and costs in machining operations. 

2. Eliminate time and costs in finishing operations. 

3. Reduce scrap losses practically to the zero point. 

4. Eliminate the cost of castings and forgings of intricate 
sections requiring considerable machining. 


USE THIS HANDY COUPON 


Jones & Laughlin Steel Corporation 

3 Gateway Center, Dept. 409, Pittsburgh 30, Pa 
| am interested in knowing what your 
extruded sections can do for me 

Name 

Company 

Street 

City 





How we 


put more rip into 


@ Industry often wraps its products in heavy paper to 
protect it from damage due to moisture, handling and 
other causes. To make these packages or bundles easier 
to open, Worcester Wire Works has developed a special rip 
wire for inclusion in the wrapping. 

To get even greater protection, some products are 
wrapped in plastics rather than paper. And this caused a 
problem. Ordinary rip wire wouldn't cut the tough plastic. 

Our Worcester Wire Works Division solved the prob- 
lem by developing a special rip wire with a knurled sur- 
face that literally put teeth into the wire. It cuts through 


the toughest plastic coating as easily as a buzz saw. 

Not all of the problems we solve for industry have 
such simple solutions. Often, we are called upon to de- 
velop steel and wire with completely new characteristics 
. .. to combine seemingly incompatible factors or proper- 
ties. And quite frequently these are developments that 
other manufacturers have given up on. 

If you have a problem calling for special development 
work in steel or wire... either in creating a product or 
finding new and better ways to make or use it... it will 
pay you to write or call National-Standard. 


NATIONAL-STANDARD COMPANY «+ NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 

ATHENIA STEEL DIVISION + CLIFTON, N., J. 

Flat, High Carbon, Cold Rolled Spring Steel 

REYNOLDS WIRE DIVISION * DIXON, ILLINOIS 

Industrial Wire Cloth 

WAGNER LITHO MACHINERY DIVISION + JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 
WORCESTER WIRE WORKS DIVISION * 
Round and Shaped Steel Wire, Small Sizes 


WORCESTER, MASS. 





ANOTHER SPECIAL PROBLEM SOLVED BY 


Lord J-6220-3 Center Lord J-6220-4 Center 
Bonded units used Bonded units used 
on the outside joints on the inside joints 
of the trunnions. of the trunnions. 


eliminate lubrication and reduce operating — x O 

wear and maintenance costs to an almost negligible point. 

outstanding tandem uses 16 Lorp units to absorb shock 
and to eliminate damaging friction at points of contact. Lord 6221-2 Flat Bonded 
_ This is but one example of the many important —— on the 
vibration control solutions contributed by Lorp to the | 

transportation industry. Take advantage of TI 
the unexcelled Lorp facilities for research, engineering, 
and precision production. They are available in the 

field offices or the Home Office upon your request—to 

produce the one best solution to your specific Lord -6222-1 Fist Bonded 


vibration control problems, Rebound Pads used on the 
connecting rods. 


LOS ANGELES, CAL. DALLAS, TEXAS DETROIT, MICH. NEW av 
HOllywood 4-7593 Riverside 3392 TRinity 4-2060 Circle 7- 


PHILADELPHIA, PENNA. DAYTON, OHIO CHICAGO, ILL. CLEVELAND, OHIO 
LOcust 4-0147 Michigan 8871 Michigan 2-6010 SUperior 1-3242 


LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 


DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS 


` 
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COMPONENTS 


POWER AND CONTROL 


AND 


MATERIALS 


Time Delay Relay Is Silicone-Controlled 


A compact silicone-controlled time 
delay relay is available with standard 
timings from 3 to 120 sec. Variable 
flux operation, caused by the changing 
relationship of a solenoid coil and its 
core, produces highly definitive con- 
tact action. Magneto-motive force is 
said to have been considerably in- 
creased as compared with earlier relays 
of this type. This factor combined 
with special spring loading of the 
armature has achieved high speed con- 
tact action with substantial pressure 
for reducing contact resistance. 

The Type A relay utilizes the hy- 
draulic-magnetic principle, in which a 
silicone fluid is the basis of time delay. 


Electric Motors 
Of 1/6 Through 1/3 Hp 


A redesigned line of fhp motors in 
the NEMA 48 frame size incorporates 
a simplified straight-through ventila- 
tion system with vent holes limited to 
the bracket areas. On single-phase 
motors, terminal board design permits 
change of voltage or motor reversal by 
interchanging quick-disconnect plugs 
in the motor conduit box. This sim- 


A movable iron core, hermetically 
sealed in a non-magnetic metal tube 
extending through a solenoid coil, is 
drawn into the magnetic field result- 
ing when the coil is energized. The 
silicone fluid slows the rate of core 
travel, thus controlling the response 
time. Contacts are actuated as the 
core touches the pole piece and check 
valve construction within the core 
allows faster resetting of the relay. 
These time delay relays are fur- 
nished with ratings from 24 to 240 v, 
ac; 6 to 120 v, dc. Heinemann Elcetric 
Co., 725 Plum St., Trenton 2, N. J. 


For more information— 
Circle 30, inside back cover 


plifies the wiring of the motor to the 
power source and effectively increases 
the usable area for wiring purposes. 
Flexible leads between the motor 
windings and the terminal board are 
eliminated, since the coil leads are 
connected directly to the board, which 
is rigidly mounted on the wound 
primary. 

Sleeve-bearing construction provides 
lubrication and nylon thrust washers 
to permit a variety of mounting posi- 


continued 


tions. The rotors and brackets are dic- 
cast. The motor will be available in 
both resilient and rigid mountings. 
Westinghouse Electric Corp., Box 
2099, Pittsburgh 30, Pa. 
For more information— 
Circle 31, inside back cover 


Miniature Motor Provides 
5 In-oz At 60 to 30,000 RPM 


A 2-in. long, 7-oz permanent mag- 
net, sub-fractional motor is for servo 
systems where low voltage starting 
conditions must be met. These mo- 
tors operate on from 3 to 115 v, dc. 

The new motors are said to have 
specially designed laminated field 
shoes which are used in conjunction 
with Alnico V magnets to create a 
controlled magnetic circuit. A 14-bar 
commutator armature with lamina- 
tions of seven slots with a skew of one 
full slot tends to reduce the latching 
effect. Ball bearings are used exclu- 
sively. Dust cover and framework is 
all metal. The unit is explosionproof 
and sand and dust resistant. It is 
shielded for radio noise. Air Equip- 
ment Co., 2248 E. 37 St, Los An- 
geles 58, Calif. 

For more information— 
Circle 32, inside back cover 


Motor-Generator Sets of 
Exactly 400 Cycle 


These synchronous motor-driven 
units deliver 400 cycle current regard- 
less of load or input line voltage varia- 
tions. The new units are two-bearing, 
common shaft, synchronous driven 
40-pole alternator sets (1200 rpm) 
with magnetic amplifier controls. Hav- 
ing no moving parts, the voltage con- 
trol system is composed of a voltage 
regulator and exciter which use static 
sensing circuits, magnetic amplifiers, 
power transformers and selenium rec- 
tifiers to supply excitation to the gen- 
erator. Due to the elimination of the 
commutator, moving parts and deli- 
cate tubes, the voltage control system 
is said to require no adjustments and 
to be entirely maintenance-free. 

The Series 400 sets are designed to 
combine a fast response time with a 
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PLATED UNBRAKOS AT WORK 


UNBRAKO FORMULA FOR PLATED SCREW QUALITY. Make the screw pre- 
cisely undersize with the finest machines. Plate it under rigidly controlled conditions 
in the best available plating equipment. Guarantee the finished product—Class 3A 
thread tolerance after plating. It is this unique formula that permits us to supply, 
with extremely good delivery, the plated UNBRAKO socket head cap screws for such 
precision applications as this high-speed centrifugal separator used in the processing 
of fish oils. The story of plating at SPS is told in “Precision Plating—a product and a 
service." See your authorized industrial distributor or write on your business letter- 
head for a copy of it. STANDARD PRESSED STEEL CO., Jenkintown 28, Pa. 


— P I n 
UNBRAKO SOCKET SCREW DIVISION JENKINTOWN, PENNSYLVANIA 
ern 
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minimum of dip and cvershoot and 
to possess a maximum of stability. 
Voltage regulation of +4 per cent is 
provided from unity, to 0.8 power 
factor. Response time is 0.015 to 
0.150 sec, depending upon power 
factor of load. Units can be furnished 
with a total harmonic content as low 
as 0.25 per cent. Input required is 
three-phase, 60 cycle, 220/440 or 120/ 
208 v. Output is 5 to 100 kw, single 
or three-phase. Palmer Electric Mfg. 
Co., 6629 Bear Ave., Bell, Calif. 


For more information— 
Circle 33, inside back cover 


Continuous Duty 
Instrument Motors 


These motors are available as either 
hysteresis or a-c induction units. Tem- 
perature rise with ratings up to à hp 
in a frame 43 in. OD x 54 in. long is 
said to be low. Frames and end brack- 
ets are of heat-treated aluminum. Ball 
bearings of type ABEC-1 are shielded; 
a special-analysis carbon steel rotor 
shaft is provided and stator is of in- 
sulated silicon-steel laminations, hy- 
draulically rivetted and accurately 
ground. The internal fan, hardware 
and steel base are cadmium-plated and 
dichromate-sealed. The finish, except 
for the mounting surfaces, is of syn- 
thetic baked enamel. Instrument Mo- 
tors, Box 5, Acosta St., Stamford, 
Conn. 


For more information— 
Circle 34, inside back cover 


Rotary Variable 
Differential Transformer 


This device provides a voltage whose 
magnitude varies linearly with change 
in the angular position of its shaft. It 
is similar to a linear variable differ- 
ential transformer but has a suitably 
shaped ferromagnetic cam at its core. 
This cam is affixed to the shaft, which 
is ball-bearing mounted, and varies 
the relative coupling between the pri- 
mary and the two halves of the sec- 
ondary as the shaft is rotated. Primary 
excitation requires 3 to 6 v single 
phase ac in the medium audio fre- 
quency range of 400 cycles per sec to 


AND 


MATERIALS 


8 kc. The normal sensitivity is 0.004 v 
per deg at 2000 cycles per sec (with 
an input of 5 v). Accuracy is +1 per 
cent over the range +40 deg, and +3 
per cent over +60 deg. The input vs. 
output characteristic is symmetrical 
about the null point. Schaevitz Engi- 
neering, Camden 1, N. J. 


For more information— 
Circle 35, inside back cover 


Variable Speed Reducer 
Of 3/4 Hp 


This infinitely variable speed re- 
ducer has a constant torque rating of 
100 in.-Ib (4 hp at 450 rpm). It gives 
full variable speed from zero to 4 the 
input speed, weighs only 25 lb and 
measures 7} x 103 x 68 in., excluding 
shafts and brackets. Main features in- 
clude a screw hand-wheel for speed 
change, four-way mounting brackets 
for ease of installation, instant speed 
change at any time whether running 
or not. Revco Inc., Dept. PE, 2 E. 
Franklin Ave., Minneapolis 4, Minn. 


For more information— 
Circle 36, inside back cover 


B F . A 
—J VUE 
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Adjustable Spe 

This coupling is a stationary field, 
liquid-cooled, eddy-current adjustable 
speed power transmission device. 
Driven by a constant or variable speed 
power source, the coupling delivers 
torque or speed to suit specific proc- 
essing requirements. 

The absence of all rotating electrical 
components—slip rings, brushes, com- 


continued 


mutators and coils is said to provide 
superior performance and adaptability 
to hazardous, moist, dirty and other 
adverse locations. 

Liquid cooling efficiently provides 
an effective heat transfer medium, per- 
mitting very wide speed ranges at con- 
stant or reduced torque and, under 
certain conditions, constant horse- 
power. 

Various types of easily applied con- 
trols, from an a-c power source, pro- 
vide step-less speed control and almost 
unlimited special process requirements. 
Dynamatic Div., Eaton Mfg. Co., 
Kenosha, Wis. 


For more information— 
Circle 37, inside back cover 


Mechanical Lever 
Controls Transmission 


The mechanical lever is a device for 
varying the output speed of a trans- 
mission by moving the lever through 
an arc. Typical applications for this 
type of direct control include follower 
rolls, steam or pneumatic regulators, 
steam, pneumatic or hydraulic cylin- 
ders, control conveyors, machine tools, 
damper control. The lever arm can be 
positioned in any quadrant or rotated 
180 deg about its axis and then locked 
into position. A speed setting indi- 
cator is available for use with this con- 
trol. Sterling Electric Motors, Inc., 
5401 Telegraph Rd., Los Angeles 22. 


For more information— 
Circle 38, inside back cover 


Adjustable Speed 
Electronic Drive 


These drives use a tachometer feed- 
back signal to hold speed within the 
desired setting. This eliminates crit- 
ical phasing circuits or adjustments, 
and at the same time, it is claimed, 
provides substantially better speed- 
load regulation than normally avail- 
able from d-c shunt motors when op- 
erated from variable-transformer con- 
trols. 

Both 4 and 4 hp models are now 
available from stock with a choice of 
either 1800 or 3600 rpm as the base 
motor speed. Both motors supply con- 


CONTINUED ON PAGE 230 
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G-E COMBINATION WASHER-DRYER 


verlok, 


fasteners... 


used in NEW G-E Combination 


Washer-Dryer 


For a bulldog bite that just won't let go, there's 
nothing quite like EVERLOCK lock washers. Note 

those exclusive alternating chisel-like edges. They bite 
right into the face of the work and the screw under 
powerful spring tension . . . hold snug and tight even 
under extreme conditions of jolting jarring and v ibration. 


Next time you order lock washers, be sure you specify 
EVERLOCK. There are none better. EVERLOCK lock 
washers are made in a complete range of common 
sizes and types—to special order if you need them. 


THOMPSON-BREMER & COMPANY 
516 North Dearborn Street, Chicago 10, Illinois 
Subsidiary of American Machine & 


Foundry Company —New York 
Another Product 


INDUSTRIAL FASTENERS 
Kenneth D. Delanoy J. M. Murphy W. L. Barth, Jr. Thom Lundeen Richard €. Dudek J. J. Mcintosh 
Dayton 3, Ohio Manchester, Conn. Chicago 34, Ill. Moline, Illinois Beverley Hills, Calif. Atlanta 6, Ga. 


Oscar P. Martin Russell T. Brosius C. W. McNeil Forrest Moschner P. L. Robertson Donald G. Teeling 
Lakewood 7, Ohio Philadelphia 3, Pa. Houston, Texas St. Lovis, Missouri Milton, Ont. Can. Indianapolis 44, Ind. 


J. Ramsey Reese, Inc. Sam T. Keller Leonard F. Berg A. J. Murphy Sam T. Gleaves Oregon Indus. Factors 
New York 7, N.Y. Detroit 1, Mich. $t. Paul 14, Minn. De Witt, N.Y. Lovisville 5, Ky. Portland 1, Oregon 
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stant torque over a 30:1 speed range. 
They operate at less than the maxi- 
mum temperature rise recommended 
by NEMA, even though continuously 
operated at full-rated torque at the 
lowest speeds. 

A concrete-like epoxy resin is used 
to encapsulate all resistors and capaci- 
tors within a single plug-in assembly. 
For the first time, a screwdriver is 
the only tool necessary to replace any 
part. 

The rectifier cabinet can be either 
wall or bench-mounted and is con- 
structed entirely of aluminum, chro- 
mate-treated to prevent corrosion, and 
finished in a baked green enamel. A 
compact control head utilizes only 
low voltage circuits that can be in- 
stalled easily at a point remote from 
either the rectifier cabinet or the mo- 
tor. This control includes a speed. 
adjusting knob, as well as a "stand- 
by" switch to start or stop the motor. 
Servo-Tek Product Co. Inc, 1086 
Goffle Road, Hawthorne, N. J. 


For more information— 
Circle 39, inside back cover 


Dry-Type Air Filtration 
For Diesel and Gas Engines 


This dry-type filter is reported to 
be smaller, lighter in weight and less 
expensive than other comparable 
types, and it does not have the dis- 
advantages of oil pullover, problems 
of off-level operation and difficult 
cleaning. 

The filtering element is resin-im- 
pregnated, convoluted cellulose, which 
eliminates problems of excessive or 
insufficient oil wetting, characteristic 
of oil-bath types. The dry-type ele- 
ment provides a higher degree of filtra- 
tion than heretofore possible—efficien- 
cies over 99 per cent with airborne 
particles of all sizes, regardless of en- 
gine speed. Due to inherent vibratory 
characteristics of an engine, the dry- 
type filter is largely self-cleaning. 

Because the new filter offers little 
resistance to air flow it reduces pres- 
sure drop to a minimum, keeps engine 
power at maximum, reduces fuel con- 
sumption. Service records kept by one 
truck operator show that the cost of 
servicing and cleaning wet-type filters, 


AND 


MATERIALS 


plus cost of replacement oil, far ex- 
ceeds the cost of servicing the newer 
dry-type. 

Basic types in this air filter line are 
(1) the manifold mounted type for up- 
draft, AF-100; (2) hat type for down- 
draft, AF-200; and (3) outside cowl 
mounted type, AF-400. The AF-100 
is intended for triple or dual mounting 
on diesel engines or single mounting 
on gasoline engines. The AF-200 is 
usually single mounted on gasoline 
engines up to 150 hp; the AF-400 
usually single mounted on gas or diesel 
up to 200 hp. Purolator Products, 
Inc., Rahway, N. J. 


For more information— 
Circle 40, inside back cover 


Small Variable Speed Drive 
For 1 to 5 Hp 


This drive is designed to give in- 
finitely variable speed within a 2:1 
speed range ratio for 1 to 5 hp. Both 
flanges are moved simultaneously by a 
single adjusting screw to change the 
pitch diameter. Positive clamping of 
the two adjustable flanges is reported 
to climinate fretting corrosion. Flanges 
are quickly and easily released for mak- 
ing speed changes. T. B. Wood's Sons 
Co., Chambersburg, Pa. 


For more information— 
Circle 41, inside back cover 


Four-Way Solenoid Valve 


This solenoid valve is positive act- 
ing even with heavy contaminant con- 
ditions. It has a floating seal design 
with one sealing surface that is self- 
cleaning. By providing a constant wip- 
ing action, contaminants cannot inter- 
fere with its normal operation. 

The new valve has a single coil and 


continued 


is said to have fewer parts. The valve 
is recommended for use with air, hy- 
draulic oils and other common media. 
It is available with conduit or standard 
fittings, 4-in. NPT pipe connections, 
115 v, ac, continuous duty, and has 
10 w power consumption. Valcor 
Engineering Corp., Carnegie Ave., 
Kenilworth, N. J. 


For more information— 
Circle 42, inside back cover 


Small Flat-Frame Switches 


The flat frame in this switch is 
readily adaptable to any stack or 
“pile-up” of springs, and it provides 
a simple, direct acting, small, push- 
button switch. Through modification 
and combinations of contact springs, 
these small, push-button switches can 
be made to meet most requirements, 
according to the manufacturer. 

Contacts are silver for minimum re 
sistance, rated at 3 amp, 120 v, a-c, 
non-inductive load. Also can be made 
with welded cross-bar palladium con- 
tacts for low-level circuits. 

Seven standard circuits are provided. 
Switchcraft, Inc., 1328 N. Halsted St., 
Chicago 22, Ill. 

For more information— 
Circle 43, inside back cover 


Servo Valve for 
High Power Levels 


This servo valve controls hydraulic 
flow proportionally to an input cur- 
rent signal. It is a two-stage, four-way 
valve. Its pilot stage is a hydraulic am- 
plifier of the nozzle type driven by a 
torque motor employing the polarized 
relay principle. A miniature, high 
force, positional feedback loop be- 
tween the torque motor and the main 
spool position encloses the nozzle 
stage. This is asserted to result in 
excellent valve characteristics over 
wide ranges of supply pressures and 
ambient temperatures. 

Various requirements are easily ob- 
tained. The torque motor, of bal- 
anced coil resistance construction, is 
supplied in ranges of 200 to 3000 ohm 
d-c resistance per coil. Signal levels 
as low as 6 ma differential current 


PERDU E E EE IN TINUED ON PAGE 232 
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aCMP f A 


This manufacturer of intricate machine 


,' 
Cost cuttin parts had numerous fabrication prob- 
lems with standard specification cold 


rolled strip steel. First, the gauge 


tolerance variance presented diffi- 
T p culty when finished parts went to 


assembly where a close fit was 
required,causing many rejects.  Pro- 


costly. Die life was shortened, too. 


OWN INTRICATE PARTS duction slow-downs were frequent and 


COLD ROLLED 


Even though the parts are small and 
* produced in great quantities where 
(A cost of steel per piece is insignifi- 
TT cant, the resulting finished product 

cost was mounting because of the 

difficulties and added manual work. 


Presenting the CMP story of "specific 
specs" to the purchasing department 
of this manufacturer,a CMP repre- 
sentative was invited to meet with 
their production management. He sug- 
gested several different specifica- 
STRIP STEEL tions for the various items they were 
producing and arrangements were made 
to test run the "specific spec" steel 


reduced manual for their own check. 


Improved results were immediate and 


+ ; : 1 
ndo E ni m 
' 


As was later related, the production 


el d chief said, "While our steel cost went 
eee re E up, we so completely beat our produc- 


tion and assembly problems that those 
savings dwarfed the steel cost." 


, 
roduction Perhaps there is an answer for your 
requirements, too, in CMP "specific 


WHERE YOU 
CAN GET 
SPECIFIC SPECS. 
FOR 

SPECIFIC JOBS 


specs" cold rolled strip steel -- 
we'll be glad to explore it with you. 


men cane €^» the Cold Metal Products co. 


Annealed or GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
Tem red PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
pe SALES New York . Cleveland ^ Detroit a Indianapolis 
STAINLESS OFFICES: Chicago ° $t. Louis * los Angeles . San Francisco 
ALLOY LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND ALLOY 
ELECTRO ZINC GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 
THE COLD METAL PRODUCTS CO. OF CALIFORNIA 
COATED 2131 South Garfield Avenue, Los Angeles Phone: RAymond 3-4581 
THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 
— — PRECISION STEEL WAREHOUSE, INC. 
4425 W. Kinzie, Chicago Phone : COlumbus 1-2700 
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produce full valve flow when using the 
3000 ohm coils. Supply pressures of 
from 500 iu 3000 psi may be em- 
ployed. When operating in a 3006 psi 
system, a typical valve can deliver to 
the load a peak power of 10 hp. 
Cadillac Gage Co., 25760 Groesbeck 
Highway, Detroit 5, Mich. 


For more information— 
Circle 44, inside back cover 


Small, Snap Action, 
Environment-Proof Switch 


A sealed subminiature snap-action 
switch was designed for mobile, ma- 
rine and aircraft applications. For tem- 
peratures ranging from —65 F up to 
180 F, sealing is accomplished with a 
silicone rubber plunger seal, bonded 
both to the pin plunger and the metal 
housing, and by embedment in an 
epoxy casting resin inside the housing 
(exterior housing is aluminum). Pre- 
liminary laboratory tests indicate a 
minimum mechanical life expectancy 
of 300,000 operations. 

Leads, extending out of the epoxy 
casting resin, are available in lengths 
of 1, 3, 5, or 13 ft. The leads are 
No. 20 aircraft wire per MIL-W-5086. 
Tentative electrical rating is: 30 v, dc, 
2.5 amp inductive, 4 amp resistive; 
maximum inrush is 15 amp. The 
switch case measures $ x # x 43 in. 
thick. 

Contact arrangement is single-pole, 
double-throw. A single-pole, single- 
throw, normally-closed variation and a 
single-pole, single-throw normally-open 
variation are also available, Micro 
Switch, Freeport, Ill. 


For more information— 
Circle 45, inside back cover 


Hermetically Sealed Relay 


Hermetically sealed and with eight 
screw terminals, this relay is a double- 
pole, double-throw unit that has a 
nominal coil voltage of 24 to 28 v, dc. 
For continuous duty at 29 v, dc, rated 
contact level is 10 amp, resistive. U. S. 
Relay Co., 1744 Albion St., Los An 
geles 31, Calif. 

For more information— 
Circle 46, inside back cover 


AND 
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— 


continued 


Machine Limit Switch 


A heavy-duty machine limit switch 
is reported to have increased wiring 
space, protection against excessive 
overtravel achieved without shear pins, 
complete separation of electrical and 
mechanical mechanisms, and nylon-to- 
steel wearing surfaces. The switch is 
conservatively rated at 10 amp, con- 
tinuous capacity, up to 600 v, ac, 550 
v, dc. The switch is available with 
4 or 3 in. conduit connections. 

The Type DM limit switch has a 
diecast case with an integral solid wall 
separating mechanical and electrical 
mechanisms. On the electrical side, 
a one-piece molded insulating cham- 
ber surrounds all live parts, supports 
wiring terminals and shrouds the 
moving contact arm to prevent fouling 
by wire leads. Insulating cloth is elimi- 
nated. The inside of the front cover 
plate and separating wall are protected 
against arc deterioration by non-car- 
bonizing glass melamine. 

Though the case is no larger than 
other switches of this type, ample 
space has been provided for fou 
No. 12 wires. Insulated connectors 
may be used, but multi-level terminals 


are provided to permit use of unin- 
sulated pressure-type connectors. 

The mechanical side is rugged, with 
a minimum of moving parts. All 
bearing surfaces in latch and trip 
mechanisms are nylon-to-steel, selected 
for low coefficient of friction and 
long-wearing qualities. The operating 
arm roller is also nylon. 

The overtravel mechanism has two 
sets of double-concentric coil springs 
permitting continuous 30 deg over- 
travel without increasing maintenance 
problems or shortening life. These 
and all other springs are in compres- 
sion to make operating as nearly “fail- 
safe” as possible. Excessive overtravel 
is accommodated by slippage between 
mating serrated discs. Pressure re- 
quired to slip these discs is many times 
the normal operating pressure of the 
switch, but well below that which 
could damage switch parts. After ex- 
cessive overtravel the switch can be 
reset with a screwdriver, with no re- 
placement of parts necessary. 

An infinite variety of front and 
reverse-lever mounting arrangements 
can be made with six optional back 
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tiit KAY UN ware 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


KAYDON BALL RADIAL BEARING — 16.875" x 17.625" x 0.375 
DESIGNED FOR PRECISION RADAR MOUNTS 


ACTUAL SECTION: ONLY 34" x 34" NET WEIGHT: 1 pound, 10 ounces 


KAYD l N R L À [1-9 LIM-- World's thinnest bearings 


provide precision answer for electronic applications 


Precise Thin-Section bearings on a production basis! 
That's why the electronics industry makes KAYDON its head- 
quarters for extra-light, thin-section bearings. A perfect 
example is this Reali-Slim 16.875" x 17.625" x 0.375" ball 
radial bearing. 

If you're manufacturing electronic equipment that in- 
cludes rotating parts, there's a Reali-Slim bearing de- 
signed to meet your requirements starting with !4" cross 
section and !4" width—either in small or large diameters. 


Fortified with engineering know-how, years of manu- 
facturing skill and electronic application experience, 
KAYDON has modern facilities for metallurgical analysis, 


microscopy, physical testing, atmospheric controlled heat 
treating, hardening, as well as sub-zero stabilizing. This 
all adds up to more compact, more precise, lighter equip- 
ment with built-in long life and precision. 


For unusually small or large Reali-Slim bearings for 
electronic applications, contact KAYDON of Muskegon. 


GET THIS CATALOG! 


24-pages of engineering and application data 
— specifications on size, seals, separators and 
design ideas. Ask for KAYDON engineering catalog 
No. 54. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
e Roller Radial è Roller Thrust ¢ Bi-Angular Bearings 
THE ENGINEERING CORP. 


K549 
MUSKEGONe9e€ MICHIGAN 


PRECISION AND ROLLER BEARING 
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NEW COMPONENTS 


cover plates. Eight types of operating 
levers are available, including four 
lengths of straight levers, and track- 
type, planer-type and shipper rod arms. 
Clark Controller Co., 1146 E. 152 St., 
Cleveland 10, Ohio. 


For more information— 
Circle 47, inside back cover 


Piston-Operated 
Hydraulic Pressure Switch 


A piston-operated hydraulic pres- 
sure switch has been announced that 
may be used on hydraulic machine 
tool applications where surges of con- 
siderable magnitude are present. A 
new strain relief mechanism has been 
incorporated in the switch which al- 
lows the range spring to absorb the 
impact of a violent pressure surge. 

A ring seal around the piston is re- 
ported to prevent oil leakage and to 
eliminate the necessity for an oil re- 
turn line. Types without this seal ring 
are available for closer differentials. 

The switch has snap-action contacts 
—one normally open and one normally 
closed in a self-contained, arc-resistant 
case rated for a-c or d-c control cir- 
cuits. 

These switches may be obtained 
with a range of 135 to 1000 psi or 
400 to 3000 psi. They have close dif- 
fentials and are easily adjusted in the 
field. Square D Co., 4041 N. Rich- 
ards St., Milwaukee 12, Wis. 

For more information— 
Circle 48, inside back cover 


Manual Motor Starter 


A manual motor starter which pro- 
vides across-the-line starting as well as 
" overload protection for fhp motors 
driving small machine tools, wood- 


AND 


MATERIALS 


working equipment, fans, blowers and 
similar machines is operated by an on- 
off, standard type toggle lever. The 
toggle mechanism is positive acting, 
producing quick-make and quick-break 
contacts which cannot be “teased” or 
stalled between open and closed. 

The snap action, twin-break silver 
contacts reduce arcing and provide in- 
creased contact life. The starter has 
straight-through wiring with line ter- 
minals at the top and load terminals 
at the bottom, all permanently identi- 
fied by terminal markings moulded 
into the base, assuring simplified in- 
stallation. 

An eutectic alloy thermal overload 
relay with inverse time limit is incor- 
porated in this new starter and is of- 
fered in both double and single poles, 
both open and enclosed types. The 
enclosed type has a wrap-around cover 
with a self-retained fastening screw, 
the interior being accessible from the 
front and both sides. Knockouts for 
4 in. conduits are included in both top 
and bottom. Cutler-Hammer, Inc., 
296 N. 12 St., Milwaukee, Wis. 


For more information— 
Circle 49, inside back cover 


Twisted Tab-Mounting 
Controls 


By utilizing a tool that is readily 
available, the mounting of these con- 
trols onto a chassis is completed in 
one operation. Controls are available 
with or without power switches. Con- 
trols utilizing plastic shafts are adjust- 
able from front or rear. When switches 
are specified, controls will be con- 
structed with metal shafts. Clarostat 
Mfg. Co. Inc., Dover, N. H. 


For more information— 
Circle 50, inside back cover 


Safety Switch for 
Pressures to 300 PSI 


The 0-20 will automatically shut 
down an engine if the oil line breaks 
or if, for any reason, the oil pressure 
drops. Rugged in construction, the 
few moving parts are made of Monel, 
nickel silver, stainless steel or phosphor 
bronze. This switch will stand over- 


continued 


pressure four times the scale reading 
without disturbing lockout pushbut- 
ton releases when the engine starts— 
no external switch is necessary. 

Models are available for panel 
mounting or direct mounting on sin- 
gle magneto ignition, multiple mag- 
neto, battery ignition or diesel engines. 
The 0-20 is easy to install, and all 
action is visible. It is available in pres- 
sure ranges 0-12, 0-30, 0-75, 0-160 
and 0-300 psi. Frank W. Murphy, 
P. O. Box 1476, Tulsa 1, Okla. 


For more information— 
Circle 51, inside back cover 


Inductance Pickup Relay 


This relay is intended primarily 
for material flow control or counting 
operations. The inductance coil 
pickup will detect lightweight steel 
objects as small as beverage bottle 
caps at speeds up to 250 per min. 
Sensitivity is adjustable up to a 1 in. 
gap between coil and metal. Flow 
control is obtained with a built-in 
time delay so that objects moving past 
the detector coil will not operate the 
relay. When flow stops, there is a short 
time delay, then the relay operates. 
The pickup coil will operate under 
extreme conditions and may be re- 
motely situated. Mounting is facili- 
tated by plug connection between 
case and backplate. Production Equip- 
ment Co., Mountain View, 111 Or- 
tega Ave., Calif. 

For more information— 
Circle 52, inside back cover 


Electronic Sensitive Relay 


This relay is a compact, electron- 
ically controlled unit, a-c operated. No 
rectifiers or sensitive armature-type 
relays are employed. Built-in power 
line isolation is asserted to permit full 
flexibility of external control circuitry. 
One commercial type 21D21 miniature 
thyratron tube is used and also a mer- 
cury plunger relay with 35 or 60 amp 
contact rating at 115 v, a-c, is sup- 
plied, as required. This UL-approved 
relay has no exposed contacts or me- 
chanical moving parts in the entire 
unit, since the mercury-to-mercury 


CONTINUED ON PAGE 236 
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ROLL FORMED TUBING 


answers design, production 
and cost problems 


You cut costs on all tubing jobs with ROLL 
FORMED Lockseam Tubing. It costs less, yet 
it bends easily and in many cases does a 
better job than more expensive tubing. We de- 
liver it to your plant ready for use—another 
saving made possible by ROLL FORMED. We 
can show you how to produce a better product 
at lower cost. Check your tubing applications 
and send us your specifications for steel or 
aluminum Lockseam Tubing. It will be to your 
benefit Our engineers will be glad to help 
you work out your individual problems. 

For further information on ROLL FORMED 

Lockseam and Butted Tubing and special shapes 

write for Catalog 1053. 


ROLL FORMED PRODUCTS 


C OMFANY 
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NEW COMPONENTS 


operation is completely enclosed in an 
hermetically sealed tube, permitting 
safe operation even in explosive atmos- 
pheres. 

This unit supplies its own operating 
voltages for high and low impedance 
applications, suitable for control cir- 
cuit impedances from 10 megohms to 
100,000 ohm. It may also be operated 
from an external 9 v, min, a«, or 12.5 
v, min, d-c signal of source impedance 
up to 10 megohms. Ebert Electronics 
Corp., 212-24V Jamaica Ave., Queens 
Village 28, N. Y. 


For more information— 
Circle 53, inside back cover 


D-c Relay Connects 
Up to 32 Circuits 


Originally designed as a "group" 
relay, the Series 805 is capable of 
simultaneously connecting together 32 
electrical circuits. Individual contact 
blades are molded in thermosetting 
phenolic. All contacting members are 
completely enclosed in an aluminum 
cover. The unit weighs slightly less 
than 5 oz. Guardian Electric Mfg. 
Co., 1621 W. Walnut St., Chicago 
12, Il. 


For more information— 
Circle 54, inside back cover 


Mechanically-Held 
Relays and Contactors 


Mechanically-held contactors and 
relays, especially designed for main- 
taining continuity of sequencing in 
the event of power interruptions, are 
also useful where exceptionally quiet 


AND 


MATERIALS 


operation is required. These relays 
and contactors eliminate the continued 
energizing of the coil, thus eliminat- 
ing coil hum, according to the maker. 
After the main coil is momentarily 
energized to seal the contacts, the me- 
chanical latch locks the contacts in 
position until the latch coil is ener- 
gized. 

With contacts easily interchange- 
able from normally open to normally 
closed position without additional 
parts, the mechanically-held devices 
are entirely front-connected for con- 
venient wiring. Contact springs are 
permanently attached to the movable 
contacts to facilitate removal and in- 
stallation. 

The contactors are available in 
NEMA sizes 00, 0, 1, open and en- 
closed, and in one, two, three and 
four poles. The mechanically-held 
multipole relays are available in 10- 
amp, 600-v max ratings, open and en- 
closed, and with two, three, four, six 
and eight poles, in any combination 
of normally open and/or normally 
closed positions. General Electric Co., 
Schenectady 5, N. Y. 


For more information— 
Circle 55, inside back cover 


Time Delay Relay for 
All Standard Voltages 


Any delay from 4 to 6 sec. may be 
obtained for all standard a-c voltages 
(120, 240, 460, 600 v, 60 cycles) 
with this relay which is also available 
for other frequencies, and for dc. 

This new relay is particularly im- 
portant because of its capacity for 
handling motor loads directly. Alter- 
nate designs are said to require two 
devices: a time delay relay, and a con- 
tactor. 

The motors with which this new 
relay is often used is built with a brake 
winding superimposed upon the stator 
winding of a conventional squirrel 
cage motor. Each time the drum 
switch is moved to the motor stop 
position, the time delay relay closes, 
energizing the brake winding. The 
relay automatically disconnects the 
brake winding 4 to 6 sec later (depend- 
ing upon the relay setting). 

A simple locking type rheostat 


continued 


screwdriver adjustment is provided 
for selection of the timing period. 
Similar connections are made when 
an across-the-line starter controls the 
motor. Automatic Switch Co., 391 
Lakeside Ave., Orange, N. J. 


For more information— 
Circle 56, inside back cover 


Solenoid for 
Small Equipment 


A recently developed solenoid is 
said to incorporate new positioning of 
a double shading coil for high seated 
pull. The new unit will operate in 
any position and is regularly furnished 
for both constant and intermittent 
duty, 115 v, 60 cycle ac. Blade ter- 
minals are standard, with flexible leads 
optional. Dormeyer Industries, Dept. 
PEN, 3418 N. Milwaukee Ave., Chi- 
cago 41, Ill. 


For more information— 
Circle 57, inside back cover 


Miniature Variable Resistor 


A low-cost variable resistor only 
å in. dia uses a deposited carbon re- 
sistance element and gold-plated ring 
spring contactor. The control has a 
4 in. dia shaft which can be equipped 
with screwdriver slot, flat, knurl, or 
plain finish to suit individual require- 
ments. The control has a 4-32 
threaded bushing for easy panel 
mounting. 

All resistance ranges, tapers, and 
other specifications according to 
RETMA standards are available. Stack- 
pole Carbon Co., St. Marys, Pa. 


For more information— 
Circle 58, inside back cover 


Sealed 5 Amp 
Sub-Miniature Relay 


This six-pole, double-throw, her- 
metically sealed relay is said to meet 
the requirements of MIL-R-6106-A, 
Class A, and MIL-R-5757-B, Class A. 
Built to withstand 100 G shock and 
10 G vibration, from 75 to 2000 
cycles per sec, in all mounting planes, 
the unit has fine silver contacts to 
insure extremely low contact resist- 


CONTINUED ON PAGE 238 
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FASTER, LOWER COST 
RIVET PRODUCTION WITH 


STERLING SPEED-TROL! 


Sterling Speed-Trols are aiding in faster, more 
economical production of our patented Cherry 
Blind Rivet, reports Mr. Milo Ketchum, Chief 
Engineer of Cherry Rivet Company, Los An- 
geles. Speed-Trols were selected to drive our 
automatic upsetting machines because of their 
accurate speed selection, positive pulley ad- 
justment, compactness, smooth, quiet opera- 
tion. We have used Speed-Trols for over five 


years without one bit of repair cost. 


STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 
EQUIPMENT ADAPTATION TO: Sequence 


synchronization — operators’ abilities —load 
variations due to differences in quantity, 
quality, weight, size, cension, hardness or shape 
of material to be processed, machined, con- 
veyed, blended, mixed, etc 
PROCESS CONTROL OF: Temperature— 
viscosity — level — pressure — flow — etc. 
TIME CONTROL OF: Baking—drying— 
heating — cooking — pasteurizing — soaking — 
chemical action — etc 

With Speed-Trol you get the maximum in 
production, plant efficiency, quality and profit 


SEPARATE MOTOR 
SPEED-TROL DRIVE 
For applications requiring separate 
motor and variable speed transmission. 


ort lmp TIE FEILIN G ‘issa: 
showing how Sterling 
Electric Power Drives reduce M OTO E S 
production costs. Write for Plants: New York City 51; Chicago 35; Los Angeles 22; Hamilton, Canada; Santiago, Chile 


Bulletin No. 203-A Offices and distributors in all principal cities 
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LOOK HOW 


42t«/7 has improved 
silicone rubber 


New properties built into a 
brand new Linne Silicone rub- 
ber gum stock are now open- 
ing up challenging opportuni- 
ties to product designers in 
many fields. 


LOOK AT the benefits 


Heat- and cold-proof motor mounts in thick sections, gaskets, oven 
door seals, and other equipment are practical to a new degree 
with a special LINDE Silicone rubber gum stock just made avail- 
able. Built into each molecule is a curing mechanism, known as 
“controlled reactivity,” that provides all the valuable qualities of 
other silicone rubbers—plus important new ones. 

To the product designer as well as the rubber manufacturer, 
the great advantage lies in this new silicone's ability to yield 
controlled properties by means of vastly simplified techniques. 

Important among the new properties are extremely low com- 
pression set and good resistance to high pressure steam over a 
wide range of hardnesses, and without sacrificing good elonga- 
tion and tensile strength. 

Investigate this durable new silicone rubber. Extremely im- 
portant applications can be found in the automotive, aviation, 
electrical, and chemical fields. The work of LINDE and other di- 
visions of Union Carbide makes LINDE particularly qualified to 
assist you. Write Dept. P-3. 


LOOK TO Zórde 
for silicones 


A DIVISION OF 
UNION CARBIDE 
AND CARBON CORPORATION 


30 East 42nd Street, New York 17, N. Y. 


In Canada: Dominion Oxygen Company, Division of Union Carbide Canada Limited 


The term “Lavoe” i5 à registered trade-mark of Union Carbide and Carbon Corporation. 





New Parts and Materials. .....continued 


ance. All contacts rated at 5 amp, 24 
to 30 v. dc, resistive load. High con- 
tact pressure in both energized and 
de-energized positions is said to in- 
sure reliable operation at both low 
and maximum current ratings. Nomi- 
nal coil voltage is 24 to 30 v. Guar- 
dian Electric Mfg. Co, 1621 W. 
Walnut St., Chicago 12, Ill. 


For more information— 
Circle 59, inside back cover 


Miniaturc 
Pressure Transducer 


The type PS-20 is equipped with 
a sensing element in the form of a 
small metallic cylinder with resistance 
gage windings on the outside. It was 
designed for use with any system de- 
veloped for resistance strain gages. 
The unit can measure and record static 
and dynamic pressure ranging from 
50 to 5,000 psi. Hathaway Instrument 
Co., 1315 S. Clarkson, Denver, Colo. 


For more information— 
Circle 60, inside back cover 


Inorganic Film-Type 
Heating Element 


Applied like paint by spray gun or 
knife coating, this heating element is 
stable at temperatures up to 500 F, 
and watt density can be engineered 
to 40 w per sq in. It weighs 3 Ib per 
sq ft. 

The element provides accelerated 
heat rise, yet requires no thermostat 
in many applications depending on 
watt density, heat bleed-off factors. 
Resistance is always constant at a 
given temperature. ‘The element can 
be engineered from 6 to 220 v. 
Them-O-Lab Corp., 6940 Farmdale 
Ave., N. Hollywood, Calif. 


For more information— 
Circle 61, inside back cover 


Plug-In Circuits for 
Automatic Control 


A line of power supplies, load relays 
and automatic interrupters, all plug-in 
units, are said to simplify the assem- 
bly of meter-relay controls. One of 
these units, the 1817-2 load relay, 
contains a 5 milliampere relay, 200 
microfarad timing condenser and lim- 
iting resistor. Connections are brought 
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'= AIR CYLINDERS 


= 4 


HARD In Thousands of Different Selections For 
CHROME PLATED immediate Delivery! 
PISTON RODS 


Prevent Scratch-Damage, 
Nicks and Rust 






Rapidly expanding list of quality- 
famous Miller Cylinders for im- 
mediate, off-the-shelf delivery now 
includes thousands of different, 
popular selections — both air and 
hydraulic — cushioned and non- 
cushioned. Bores up through 8” air, 
5” hydraulic. Strokes up through 
18”. Over 30 different mountings. 










E TILTTTTTIT 
j 
- 


DIRT WIPER SEALS 


Protect Rods, Seals, Bushings Larger bores (up to 20" air, 12" hy- 


draulic) and longer strokes (up to 
22 feet) are available on longer de- 
livery. 


Zt 
cp 





Miller Boosters also in stock for 
immediate delivery. 


Write For Complete Catalog 
and Stock List 


$0LID STEEL HEADS, 


CAPS and MOUNTINGS. | * — 
Eliminate Breakage m [| E 

hk \ 

m. 


a 


BRASS BARRELS$ 


Eliminate Rust and Corrosion 


MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 

WRITE FOR CYLINDER BULLETINS A-105 and H-104 


Complete Miller cylinder line includes: air cylinders, 


14” to 20” bores, 200 PSI operation; low pressure hy- SPACE-SAVING SQUARE 


draulic cylinders, 1'" to 6" bores for 500 PSI opera- DESIGN originated by Miller 
en, 8" to 14" bores for 250 PSI; high pressure hydraulic in 1945. 

cylinders, 12” to 12” bores, 2000-3000 PSI operation, 

All mounting styles available, 


ATTENTION WESTERN ENGINEERS: Visit Our Booth #205, Western Industrial Exposition, Los Angeles 


MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST Formerly MILLER 


CLEVELAND * YOUNGSTOWN: « DAYTON » PITTSBURGH » PHILADELPHIA e cy * 47 D 

BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND $ 

RAPIDS « DETROIT » FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS MUD 2002-04 N. Hawthorne Ave., Melrose Park, III, 
— y 2% 


e MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 4 





MOTOR 





COMPANY 





SAN FRANCISCO « BALTIMORE e DENVER « ST. LOUIS « MOLINE « CHICAGO 
e HOUSTON e TORONTO, CANADA and OTHER AREAS 


FOR ALL 


DIAPHRAGMS 


INDUSTRIAL APPLICATIONS 


One of Acushnet's many specializations is in the field of 
diaphragms. We have achieved netable success in the design, 
development and molding of oll types of diaphragms, with or 
without fabric inserts, from the size of a dime up to three feet 
in diameter. 

Special stocks are expertly compounded with properties 
to resist various fluids and gases, extreme high or low tem- 
peratures, or combinations of these requirements. We are 
fully equipped to produce rubber diaphragms bonded to 
metal. Problems involving the most meticulous specifications 


are invited. 


Send for a copy of the “Acushnet 
Rubber Handbook", a comprehensive 
rubber data reference for molded rub- 


PROCESS COMPANY ber poris. 


i * 


Address all communications to 768 Belleville Ave., New Bedford, Mass. 


240 





New Parts and Materials... .. .continued 


out to a 9-pin, octal-type plug. There 
are hold-down screws for mounting. 

The relay has a 12,000 ohm coil. 
It pulls in at 5 milliamperes—releases 
at 1.5. Snap action contacts are con- 
servatively rated 5 amp, 115 v, ac 
resistive, single-pole, double-throw. 
The 200 microfarad condenser, when 
connected across the coil, gives 5 sec 
delay on release. Dimensions are 
làx4x5 in. Assembly Products, Inc., 
Chesterland, Ohio. 


For more information— 
Circle 62, inside back cover 


Impregnated 
Paper Capacitors 


A line of metallized paper capacitors 
impregnated with an epoxy resin has 
an operating temperature up to 150 C 
without de-rating. It is reported to 
be impervious to moisture and to have 
high insulation resistance withstanding 
surge voltages up to 200 per cent of 
rated voltage. The capacitors are es- 
pecially adaptable to potted and 
printed circuitry. 

Ratings of 200, 400 and 600 v are 
available. Electron Products, Inc., 
1220 E. Green St., Pasadena, Calif. 


For more information— 
Circle 63, inside back cover 


Measures Ratio of 
Two Currents 


A panel meter to indicate the ratio 
of two direct currents has a capacity 
to handle 50 ma in either coil and 
will accurately indicate a ratio on an 
input of 2 ma, min. Scale tolerances 
are based on angular tolerance | deg. 

The movement uses a pair of fixed 
coils surrounding a small Alnico mag- 
net attached to a pivoted pointer 
shaft. With equal current in both 
coils the pointer will indicate unity 
ratio. An increase in strength of one 
current over the other will pull the 
pointer right or left of center to indi- 
cate a ratio. Thomas A. Edison, Inc., 
West Orange, N. J. 


For more information— 
Circle 64, inside back cover 


Compact Plug-In Controller 


A millivoltmeter plug-in controller 
housed in a horizontal case is available 
with three different control forms— 
on-off, two-position and three-position. 
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Result: 


conomy 


'"Economyvy...counts not in $avings but in selection. - Edmind Burke s 





Economy through Efficiency 


Gits Unit Seal proves itself in dependable performance over a wide 
range of operating conditions—including extra-high speed, heat and 
pressure applications. Operation at peak efficiency always means 


dollars-and-cents savings 


Economy through Adaptability and Versatility 


Gits Unit Seal fits many applications as a standardized item actually 
carried in stock. You harness the savings of mass production to your 
own specific needs. Gits Unit Seal already has wide application in 
the following fields: Washing Machines, Disposal Units, Gear Motors, 
Speed Reducers, Aircraft Türbine Pumps, Accessory Drive Units, Jet 
Propulsion Units, Electrical Power Equipment, Automotive Acce⸗ories 


Business Machines, Standard and Special Machine Tools. 


Economy through Long Life 


Gits Unit Seal. is designed for maximum life in any recommended 


application. Here's the real "proof of the pudding” in saving money. 


Write Today For FREE Illustrated Brochure, 
or send us your seal problem. Our experi- 


enced engineering staff is at your service. 


7 É * m d ‘Cartridge Seal requiring only yh 


more space than lip-type seals 





ITS BROS. MFG. (Co. 
1835 S. Kilbourn Avenue Chicago 23, Illinois 


* 








a special messag: 


for 


appliance 


manufacturers 


nC finish 


that blocks corrosion by 
itself—or under paint? 


specify 


IRIDITE 


You can solve any problem of non-ferrous finishing . . . 
maximum corrosion protection . . . sparkling clear or colored 
decorative finishes, firm and lasting base for paint . . . with 
these two words—''specify Iridite". For example— 


ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors. 

ON COPPER... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 


ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. Process 
in bulk. 


ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete 


data. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies” in your classified telephone book. 


| New Parts and Materials. 
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The three-position control incorpo- 
rates a dual index and provides a 
neutral zone adjustable from 0 to 
100 per cent of full scale (wide zone 
model) or 0 to 10 per cent of full 
scale (narrow zone model). The cali- 
brated accuracy of the instrument is 
+} per cent of full scale. 

Primary advantage of the horizontal 
case (sheet steel case, 19x6x103 in. 
deep) is that it makes it practical to 
stack several instruments in standard 
relay racks. The instrument weighs 
26 lb. Minneapolis-Honeywell Regu- 
lator Co., Minneapolis, Minn. 


For more information— 
Circle 65, inside back cover 


Miniature 
Tantalum Capacitors 


A tantalum, electrolytic tubular ca- 
pacitor providing what is described 
as unusual stability over a wide tem 
perature range was designed originally 
for military electronic equipment at 
temperatures up to 85 C. The type 
102D is ideal for low voltage applica- 
tions, where small size, superior and 
stable electrical characteristics are re- 
quired. The capacitor exhibits no shelf 
aging under long periods of test. 

Of particular interest is the small 
capacitance drop-off at extremely low 
temperatures; the extremely low leak- 
age current, and the low power factor 
over an operating temperature range 
of —55 to 85 C. Sprague Electric 
Co., 195 Marshall St., North Adams, 
Mass. 


For more information— 
Circle 66, inside back cover 


Dip-Coated Capacitors 


A line of mica capacitors are being 
encapsulated and hermetically sealed 
by a dip-coating method, rather than 
the usual compression molding pro- 
cedure. The new units are smaller in 
size than the molded types, and are 
generally lower in cost. They have 
radial wire leads that provide a shorter 
electrical path and are therefore par- 
ticularly convenient for use in sub- 
miniature asseinblies. 

A capacitance range of from 5 to 
330 mmf is provided by style MO 
rated at 500 v, dc, working with nomi- 
nal dimensions of vw x } at %& in. 
Style MO has a capacitance range of 
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Met 


with 
U.S. MOTOR 


_ TRANSVERSE 
^ LUBRICATION 


* 


> 
»/ 


See how the lubricant is 
applied behind the 
bearing. It has to go 
THROUGH the bearing. 
No dead areas. Largest 
grease volume surrounds 
bearings —up to 12 times 
more than ordinary types. 


CARTRIDGE TYPE 


Limited in volume of 
grease. When grease fails, 
bearing must be replaced. 


STANDARD TYPE 


Does not replace worn 
grease on blind side of 
bearing. 
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THE ONLY SYSTEM OF COMPLETE 


See how it works. The above cut-open view shows how 
grease extrudes through the bearing transversely when grease 
gun is applied, forcing old grease out and replacing with fresh 
new lubricant. Lubriflush is an exclusive U. S. Motors system, 


proved by 20 years' application. 


U. S. MOTORS 


RE-LUBRICATION 


without disassembly of motor! 


Motor bearing failure is costly. Bearing life is limited to the life of its 
lubricant. Therefore re-lubrication is a must. But to completely 
re-lubricate any ordinary bearing you have to open up the motor. That 
costs money — in man-hours and down-time. The solution — Install 
U. S. Motors. Just apply a grease gun once a year. The injected grease 
is applied behind the bearing and is forced transversely through the 
bearing, ejecting all the old grease out the drain. How simple. How 
quick. How economical. 


U.S. ELECTRICAL MOTORS. Inc. 
Los Angeles 54, Colifornia « Milford, Conn. 


Request for Lubriflush Booklet 


A real 


refresher 
on motor lubrication. 
Tells all about motor 


packed 


ong dota that 
will amaze yov. It’s 
free. Send Coupon, 


l 

| 

greasing. Fact- l 
es reveal | 

l 

l 

L 


U. S. Electrical Motors Inc. PEN-3 & 
Box 2058, Los Angeles 54, Calif. or Milford, Conn 


NAME 

COMPANY 

ADDRESS 

CPF... " ZONE STATE 
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ON PROVED DIES TO KEEP 


QUALITY UP, OPERATING COSTS DOWN! 


Manufacturers who supply 
millions of products — for 
millions of people — use pro- 
gressive dies that produce 
with precision throughout 
long production runs. No 
chance of interrupted pro- 
duction, no costly break- 
downs, no delays, no imper- 
fections in die or finished 
piece — that's why the best 
known names in industry 
specify "B. Jahn Production 
Proved Dies." 


B. Jahn dies are painstak- 
ingly engineered for per- 
formance! Above all, every 
B. Jahn die is “Production 
Proved” in actual operation. 
This means up to 50,090 
pieces can be run and de- 
livered for inspection or as- 
sembly line use before the 
tool is shipped — a produc- 
tion tool warranted to oper- 
ate in the customer's equip- 
ment to his complete satis- 
faction. 


Yours on request! The lact- 
filled "Story of B. Jahn Produc- 
tion Proved Dies." 





THE B. JANN MANUFACTURIN 


CARBINE MAGAZINE 


EVERSHARP HYDRO-MAGIC RAZOR 





CAR CIGARETTE LIGHTER PARTS 





RADIO LOUDSPEAKER PART 






RAZOR BLADE CASE 


G COMPANY, NEW BRITAIN, CONNECTICUT 











New Parts and Materials...... continued 


from 220 to 1000 mmf, rated at 500 
v, de, working with nominal dimen- 
sions of 33 x 33 x # in. Micamold 
Radio Corp. 1086 Flushing Ave. 
Brooklyn 37, N. Y. 

For more information— 
Circle 67, inside back cover 


Meter Multipliers for 
Voltage Measurements 


Generally used with 1 milliampere 
instruments, as well as other measur- 
ing equipment, these resistors will 
withstand indefinite exposure to high 
humidity, salt spray conditions or 
immersion in salt water. They are 
hermetically sealed and wire wound. 
Each unit consists of a number of re- 
sistors electrically connected in series. 

Total voltage is divided into a large 
number of individual resistor sections 
with a very low gradient between adja- 
cent sections. The resistor assembly is 
hermetically solder-sealed within a 
glazed steatite tube with metal end 
ferrules. JAN-R-29 is fully complied 
with. Standard tolerance is 0.5 per 
cent. Special tolerances of 1, 0.25 and 
0.1 per cent available. Resistance 
Products Co., 914 S. 13 St., Harris- 
burg, Pa. 

For more information— 
Circle 68, inside back cover 


Sealed Panel Instruments 


A zero adjuster makes possible 
greater accuracy and permits adjust- 
ment from the front of these instru- 
ments. Maintenance is simplified by a 
new gasket seal which allows easy 
disassembly and eliminates the need 
for soldering equipment. 

Available in all standard sizes from 
14 to 44 in., the new instruments are 
designed to comply with government 
specifications.  Roller-Smith Corp., 
Bethlehem, Penna. 


For more information— 
Circle 69, inside back cover 


Insulated Terminal For 
High Temperature Operation 


A compression-installed, insulated 
terminal for high temperature opera- 
tion, originally designed for aircraft, 
is constructed of one-piece, high 
strength, pure copper. The unit is 
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New Parts and Materials. .... . continued 


nickel-plated and insulated with crys- 
tal-clear tubing extruded from special 
high-impact and temperatare-resistant 
fluorocarbon polymer, capable of with- 
standing sustained exposure close to 
400 F. 

Moisture pick-up of the insulation 
is nil, and its resistance to most oils, 
fuels and chemicals is excellent. The 
new terminal meets all the require- 
ments of MIL-T-7928A. Burndy En- 
gineering Co., Inc., Norwalk, Conn. 


For more information— 
Circle 70, inside back cover 


Elapsed Time Meters 


This meter is available in 24 and 
31 in. sealed and Bakelite cases con- 
forming dimensionally to military spe- 
cifications. Standard ratings include 
commercial voltages and frequencies 
with five digit registers reading total 
hours or tenths of hours. Standard 


ratings are stocked for prompt ship- 


ment. Special ratings are available. 
Roller-Smith Corp., Bethlehem, Pa. 


For more information— 
Circle 71, inside back cover 


Meter-Relay Unit for 
Automatic Control 


The basic purpose of this device is 
to detect minute changes of current 
or voltage while indicating their mag- 
nitude. It trips relays for control as 
a result of these changes. Some of 
the present applications include: 
Milling cutter monitors (a dull tool 
pulls more load), automatic pH alarm, 
photocell light detectors, battery 
chargers, control of vacuum in tele- 
vision tubes, moisture content, gas 
alarm devices. 

These units contain no vacuum 
tubes. Contact is made directly in 
the sensitive meter-relay. There is a 
signal input section and a section 
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Ch bese. thane 5 millet... 


BENEFIT FROM DETREX’S 10 YEARS EXPERIENCE WITH 


Detrex selected a 444 DB Winsmith 
Speed Reducer for use on their 
unique rotary basket gyro degreaser. 
Driven by a 14 hp motor at 1750 rpm 
with a reduction ratio of 960 to 1, 
the Winsmith reducer provides a 
smooth, vibrationless operatiofi that 


eliminates the possibility of damage 


to delicate machined parts. 


-Q singh source for 
the most comple bine of 
speed reducers within the 
nange of Moohp. b 15h p. 
in antiog of 14:1 © 50000:/ 


In the time it takes to read this, 
you'll learn why Detrex Corp., has 
consistently selected Winsmith Speed 
Reducers over a 10 year period for 


use on their conveyorized equipment. 


Detrex knows that the reputation of 
their products rests to a large degree 
on the performance of the speed 
reducer they select. Dependability is 
their prime specification . . . and, 
Detrex reports “Virtually no failures 
in 10 years” as the reason Winsmith 
Speed Reducers are continually used 
on equipment carrying the Detrex 


Name Plate ! 


Apply this 10 year record of depend- 
ability to your own speed reducer 
problems ! In addition to ruggedness 
and reliability, you can count on 
Winsmith for the most complete line 
of speed reducers from a single source 
within the range of 1/100 to 85 hp. 
in ratios of 1.1:1 to 50,000:1. A 
Winsmith power transmission special- 
ist is available to discuss your speed 
reducer applications. You'll find him 
listed in the classified section of your 
phone directory; or, write Winsmith, 
Ine. direct. 

WINSMITH, INC. 

Springville, (Erie County) N.Y 





YES! I would like 


to know more about 


STAR- 
KIMBLE 


Special Motor Designs 


C If your sales engineer will give 

me a ring, l'd like to talk to him 

AND IN THE MEANTIME, you 

might send me your bulletin on 
Standard 


C] SQUIRREL CAGE 
[] BRAKEMOTORS 
[] WOUND ROTOR 
[] D-C MOTORS 
Generators, M-G Sets 


My name is 


They call me a— 
(title) 


—— 
(company) 


( street address) 


(zone) (state) 


STAR- 
KIMBLE 


MOTOR DIVISION 


Miehle Printing Press and Mfg. Co. 
211 Bloomfield Ave., Bloomfield, N. J. 


New Parts and Materials... .. 


that controls the power. Signal input 
may be microamperes or millivolts, ac 
or de, Control sensitivity may range 
from 0.2 microamperes to 1,000 amp 
or more—voltage sensitivities from 0.1 
millivolts to over 500 v. Shunts, series 
resistors and current transformers can 
be used in the input to extend the 
sensitiity range. 

The power relay is rated 5 amp, 115 
v, ac, non-inductive, single-pole, dou- 
ble-throw. There are models for panel 
mounting and for enclosing in a sepa- 
rate case. Power requirement is 15 w. 
There are connections for either 115 
or 230 v supply. Assembly Products, 
Inc., Chesterland, Ohio. 


For more information— 
Circle 72, inside back cover 


Compression-Type 
Threaded End Seals 


Designed for use on condensers, 
capacitors and similar components, 
these terminals feature threaded bar- 
rels. Three standard types are avail- 


| able-flared tubing types, lug types 


and grooved flange types. 

These new seals are reportedly able 
to withstand pressure changes, shock 
and vibration. No special skill is re- 
quired to apply the seal and assembly 
is rapid as all metal parts are tin- 
dipped for easy soldering. In addition 
to standard types, special constructions 
and diameters can be supplied quickly, 
on order. Electrical Industries, 44 
Summer Ave., Newark 4, N. J. 


For more information— 
Circle 73, inside back cover 


Vacuum Gage With 
Printed Circuit 


A single-station thermocouple gage 
is designed around a printed circuit 
and consequently is said to be priced 


considerably lower than the previous | 
single-station model. The instrument | 


continued | 


the oni 
Universal Joint 
with the 


qu 


aj 


“Telltale 9 Lock Ring 


patented 


Each part of every Curtis Universal 
Joint is made of specially selected steel, 
individually heat-treated for a specific 
purpose. This care in manufacture is 
reflected in our catalog torque and load 
ratings — which are substantiated by 
constant testing of production joints. 

That's why Curtis Joints are the most 
dependable, durable and trouble-free 
available —the standard of the industry. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock — bored or un- 
bored hubs 


@ Fewer parts, simpler construction 
€ Complete equipment for government tests 


PLUS — facilities and engineering skill to 
handle special specification jobs at any time. 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 
€ CURTIS 
MARK 


UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE, SPRINGFIELD, MASS. 
As near fto you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 
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The plus factors in the die casting here illustrated are many, 
Seasoned skills were required by both the product designer 


and the die designer to combine several units in one piece. 


Please note the ribbed double A frame construction, 
the coring from 6 sides, the in-line shaft holes, the general 


eye appeal of a multiple functional part. 


Madison-Kipp die castings often add plus factors including 
» * the important one of profit. 


MADISON-KIPP CORPORATION 
206 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


> Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 
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Solenoid, Motor, Lever, 
Foot Types for Every Medium 


Nicholson furnishes valves for cylinder con- 
trol, distributing, metering and for many 
special operating cycles. Installations in a 
wide range of industries have been in con- 
stant service for well over 25 years. In 
addition to their long wear and minimum 
maintenance, Nicholson valves feature: 


specially treated hard seats and lapping flat 


dises which actually become tighter with use; 


choice of 6 metal combinations to suit 


your specific service; positive protection 


Í for 


against crit. Size, 'A" 
to 24". Pres- 
sures to 5000 lbs. 


TRAPS -VALVES : FLOATS 


200 Oregon Street, Wilkes-Barre, Pa. 


VALUABLE FACTS 
ABOUT 
ELECTRIC HEAT 


@ WHY is electric 
heat better? 


© WHEN coan elec- 
tric heat be used? 


* HOW can 
Watlow help 
you in your 
special heat- 
ing problems? 


* WHERE are 
Watlow 
heating 

units 
being 
used 
today? 


A helpful guide published to assist you in the proper 
use of electric heating units (immersion, cartridge, 
band and strip). WRITE for your free copy today 


ELECTRIC MFG 


1392 Ferguson Avenue, St. Louis, Mo. 


New Parts and Materials continued 


is calibrated for air with one direct 
reading meter scale covering the range 
from 1 to 1,000 microns Hg. It meas- 
ures the total pressure of condensable 
vapors and permanent gases present 
in a system. The gage is not harmed 
by exposure to atmospheric pressure. 
The new and improved gage tube 
type- TG-77 eliminates the fragile 
nature of the junction weld and is 
not easily contaminated by exposure 
to hot organic vapors. 

The cabinet measures 5-} x 6-} x 
6-4 in., and the all-metal tube meas- 
ures 2-§ in. in length, including the 
4 in. NPT nipple. Consolidated Vac- 
uum Corp., Rochester 3, N. Y. 


For more information— 
Circle 74, inside back cover 


Connector for Non-Metallic 
Sheathed Cable 


This aluminum alloy connector is 
UL-listed and fits 14-2, 14-3, 12-2, 
12-3, 10-2, 10-3 and other wire sizes. 
To install, the connector is inserted 
in the box, the wire is then inserted 
through the connector and the con- 
nector is crimped tightly onto the wire 
with regular electrician’s pliers. The 
crimping automatically locks the wire, 
connector and box together. Connec- 
tions are neat since the unit fits flush 
inside the box. There are no screws 
or nuts. When removal is necessary, 
it can be done quickly merely by 
crimping in the opposite direction. 
Denman Products Co., 210 Bietz 
Building, Ravenna, Ohio. 


For more information— 
Circle 75, inside back cover 


Solderless Copper Lugs 


Solderless lugs now being produced 
with open barrel are offered in 125, 
225, 300 and 400 amp sizes. The 
open barrel affords greater wire hold- 
ing space and visual insertion of the 
cable. The new lug is produced from 
hard-tempered copper tubing. ‘Tests 
show that twice the torque actually 
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WHAT'S NEW IN MOTOR CONTROL? * * x GET IT FIRST IN CUTLER-HAMMER 


New Combination Starters in the Spectacular Line 


of Cutler-Hammer 3 9» + Motor Control 


C-H 9589 
! COMBINATION STARTER 
Combines safety discon- 
f nect switch with motor 
| storter in a síngle unit. 7 
I NEMA ! Enclosure is here 5 ] 
illustrated. 


pow 
* 


Users have had many dramatic proofs of the ad- 
vantages built into Cutler-Hammer yr * * Motor 
Control. They know the three silver stars on the 
Cutler-Hammer nameplate identify control equip- 


ment that sets three entirely new standards of motor 


control performance and value. 
Star #1: Amazing savings in in- 
stallation costs which often ex- 
ceed the cost of the control. 
Star #2: Performance so uniform 
and dependable that this control 
often saves many times its cost 
by the production interruptions 
it avoids. Star #3: Life so greatly 
increased that this control never 


1 BE. j 
Full Three-Phase Protection 

Only three overload relays can give com- 
plete three-phose protection to avoid mo- 
tor burn-outs and their costly interruptions 
to production. And only Cutler-Hammer 
offers this complete three-phase protection 
in standard combination starters. You pay 
only for the third relay, nothing extra for 
special engineering or special enclosures. 
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74 


j 


f 


works better 


d Y 


f 


7 


lasts longer 


CUTLER-HAMMER 


oem e se 
== MOTOR CONTROL = 


The accurate adjustment of overload pro- 
tection permits motors to work harder with- 
out damage to motor windings. This is more 
important than ever with the newer type 
small frame motors. Adjustable load sensing 
coils in these new starters provide 3% 
loading accuracy instead of the 10% to 
12% accuracy in competitive control. 


C-M 9591 
LM COMBINATION STARTER 


> Combines a circuit) 
LJ breaker with the motor 
| storter in one compact 3 
^! unit, NEMA 12 Enclosure © 
is here illustrated. f 


requires maintenance expense in 90%, of its uses. 

ow combination starters are available in this 
spectacular new line of Cutler-Hammer yt * * Mo- 
tor Control. Your nearby Cutler-Hammer Authorized 
Distributor has been stocked and is ready to serve 


you. Bulletin 9589 Starters in- 
corporate a rugged disconnect 
switch of advanced design with 
or without fuses. Bulletin 9591 
Starters are equipped with cir- 
cuit breakers. rder now for 
prompt delivery. 

CUTLER-HAMMER, Inc., 
1332 St. Paul Avenue, Milwau- 
kee 1, Wisconsin. 


Superlife Vertical Contacts 
Experienced control users insist on dust- 
safe vertical contacts. And now the famous 
Cutler-Hammer vertical contacts have been 
doubly improved. First, their new light- 
weight design cuts bounce to reduce orc- 
ing. Second, any arcing that might occur is 


now pressure-quenched. Compare per- 
formance and see the difference. 
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Automatic Lubrication 


When you design a machine to in- 
clude Bijur Automatic Lubrication 
as an integral component, the user 
profits many ways. Costly hand oil- 
ing is eliminated. Repair bills are 
substantially reduced. Productive 
capacity is increased because ma- 
chines are lubricated while in oper- 
ation; downtime is reduced. Every 
bearing receives the right quantity 
of oil at the right time. There are 
no starved or flooded bearings. In 
your customer's plant, safety is in- 
creased; fire risk is lessened; per- 
sonnel injuries are avoided. All this 


«B» Biyur 
LUBRICATING CORPORATION 


adds up to greater sales appeal for 
your machines, 


For more than a quarter of a cen- 
tury, machine manufacturers have 
looked to Bijur as the accepted 
stendard of automatic lubrication. 
"it over a million bijur Systems 
been instailfed. Let 
Bijur design a customi-engineered 
lubrication system for you,.to fit 
machines now in production or in 
the planning stage. 


nave alrea’y 


Literature and engineering data 
are yours for the asking. 


Que 


Rochelle Park, New Jersey 


Froneers in Aruilomialic Lubricalion 





New Parts and Materials... continued 


UL-specified may be applied as com- 
pared to former construction. 

Because of the 100 per cent pure 
electrolytic copper used, heat tests 
show an average of about one-half the 
permitted temperature rise.  Ilsco 
Corp., Mariemont, Cincinnati 27, 
Ohio. 


For more information— 
Circle 76, inside back cover 


Insulating Bushings for 
Electrical Conduit 


Molded of shatterproof butyrate 
plastic, these bushings safely withstand 
dropping or accidental knocks from 
tools. Their molded design has a 
scalloped outer surface, a smoothly 
rounded throat which protects cable 
sheath of wire insulation, and dual- 
purpose threads which lock onto the 
conduit. The locking action is said to 
help prevent any loosening of the 
bushings from vibration. Though 
easily installed by hand, they usually 
require a wrench for removal. 

The butyrate bushings carry UL 
approval. They are available for all 
standard rigid conduit sizes from 1 
to 6 in., in a blue color which provides 
easy identification for electrical in- 
spectors. Thomas & Betts Co., Inc., 
36 Butler St., Elizabeth 1, N. J. 


For more information— 
Circle 77, inside back cover 


Mounting Post for 
Small Components 


A mounting post provides support 
for small components such as resis- 
tors, capacitors, diodes and transistors 
at their operating point. Critical leads 
to grid suppressor resistors, for ex- 
ample, can be reduced to pigtails. 

This device assists the engineer to 
get near optimum component density 
and point-to-point wiring. Fewer 
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Automation mass-produces superior 


quality ... precise uniformity! 


For the first time, principles of automation are applied to “O” Ring manufacture, 
to mass-produce uniform, precision-molded ''O" Rings at big savings! 

LINEAR, with an exclusive, revolutionary ROTO-MOLDING process, now features 
high-speed production of perfect circle "O" rings with pre-stretched grain structure, 
flash-free finish and more precise tolerances than ever before possible! 

The same high uniformity of cure is duplicated in every ring. 

Because there are fewer steps, less handling, less chance to pick up foreign matter, 
LINEAR ROTO-MOLDED "O" Rings are completely free of contamination. 

The new process gives them greater tensile strength, longer wear, and 

greater resistance to distortion under pressure. 

There's no need to compromise with the finest quality, when the finest now 

costs no more! Write or call for information and prices on LINEAR ROTO-MOLDED 
“O” Rings in a variety of sizes and compounds. 


"PERFECTLY ENGINEERED PACKINGS" 


LINEA 


LINEAR Inc., State Rd. & Levick St., Philadelphia 35, Pa. 





leads, cables and soldered joints are 
necessary. Users report as much as 
5 ft of wire saved by each post. Ven- 
tilation of parts mounted with this 
wiring aid is excellent. A Melamine 
pole gives it its low tracking, heat- 
resistant properties. 
uds i NR The device is attached with a single 
chassis drill hole. It can be reused 
many times for model mock-up or 


combines motors«brakes — | ' 

—— — Motor with Reuland “Through component replacement. It is adapted 
fluid couplings * gear- Uu puteo to jig wiring practices whether the 

reducers into tailor made e - jig is of cardboard for design study 


or a production type. Sangamo Elec- 
. 
single- p | 
| 


exclusive typical adaptations | New Parts and Materials... .. continued 
| 
l 


REULAND -or us: 
pande design | 













——— 
deem pt 








— — — 


Circle 78, inside back cover 


tric Co., Springfield, Ill. 
unit 


For more information— 





Two-Terminal Subminiature 
Pilot Lights 


Two terminals are provided for 
electrical connections in this series of 
Motor with fluid coupling and pilot lights, which mount in a single 
tÓ—— 44-in. hole. The mounting bushing 
may be grounded to the panel, and 
the integral insulation of the pilot 
light completely isolates the lamp cir- 
cuit from ground. 

All of the metal parts of these as- 
semblies are made of brass with black 
Motor with fluid coupling and nickel finish, or attractive white nickel 
eee or chrome when so ordered. Terminals 

are perforated for wire and tinned for 

easy soldering. Dialight Corp., 60 

Stewart Ave., Brooklyn 37, N. Y. 

For more information— 
| Circle 79, inside back cover 















GREATER COMPACTNESS... 
one service responsibility! 
| 






Instead of buying and aligning several sep- 
arate units, install Reuland tailor-made, single- 
unit Power Packages. You save space and 
weight, reduce prices up to 25% — simplify 
installation—improve in-the-field performance. 







| Motor with fluid coupling, output 
| shaft brake and helical gear 

| reducer (second brake may 

| also be added) 







Literally dozens of combinations are available 
to fit every powering job. All economical, 
standard assemblies using the basic Reuland 
“XPANDABLE” motor design. 


If your equipment utilizes a motor, brake, 
fluid coupling, gear reducer (or any combina- 
tion) why not find out first-hand what a 
Reuland Power Package can do for you. Give 
us the details and we'll even submit a “tailor- 
made" test unit on approval. 









Motor with fluid coupling, right- 
ongle worm reducer and brake 






















OVER 800 "SPECIAL" ELECTRIC MOTOR DESIGNS... Write 

Still further versatility is provided by the pO : 

Reuland "Library of Specials" Over 800 mo- E 

tors with special electrical and mechanical — . : e 

characteristics . 800 ways you can save de- particular Linear Motion Potentiometer 

velopment work, get in production faster! LR | fy 1 i , 
E em. | This wire-wound potentiometer is 

o À ' ‘ 

obligation, designed for recording and control in- 





strumentation, and its primary func- 
tion is to translate accurately mechani- 


REULAND ELECTRIC COMPANY cal position into an electrical signal. 
Distributors in all principal cities The most important feature is a 


zero-based linearity of+0.05 per cent 
WESTERN DIVISION: Alhambra, California * EASTERN DIVISION: Howell, Michigan with only a 4 in. stroke (shaft dis- 


of course. 
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New Parts and Materials. .... . continued 


placement). This is attained with a 
total resistance of 10;000 ohm. 

An operating force of l oz is said 
to make the unit suited for use in 
zero-based linearity of +0.05 per cent. 
Resolution factor is less than 0.001 in. 
Resistance range is 500 to 50,000 ohm. 
One, two, three or four multiple wind- 
ings are available within one case. 
Benson-Lehner Corp., 2340 Sawtelle 
Blvd., Los Angeles 64, Calif. 


For more information— 
Circle 80, inside back cover 


Hook-up Wire With 
Extruded Insulation 


These conductors are recommended 
for motor and transformer leads and 
similar severe service. They are as- 
serted to function in temperatures 
from —90 C to 250 C. 

Both solid and stranded types are 
available. Sizes range from 10 AWG 
to 32 AWG. A choice of ten colors 
are supplied in Types E and EE to 
MIL-W-16878-A specifications. Wall 
thicknesses can be either 0.010 or 
0.015 in. ‘Tensolite Insulated Wire 
Co., Inc., 196 Main St., Tarrytown, 
N. Y. 

For more information— 
Circle 81, inside back cover 


Eight Tube Servo Amplifier 


Designed to drive pneumatic or hy- 
draulic servo valves in power servo ap- 
plications, these units are said to have 
excellent dynamic response, a variable 
frequency dither oscillator, a 4 kc os- 
cillator to excite variable reluctance 
or "E" type transformer pickoffs, and 
provision for plug-in compensating 
networks to alter servo system dynamic 
response where required. 

The servo amplifier produces a d-c 
differential current proportional to a 
d-c input signal in the push-pull out- 
put stage, which operates at a high im- 
pedance level to minimize inductance 
lags from the coils in the servo valve 
electro-mechanical actuator. A varia- 
ble frequency dither oscillator (100 to 
400 cycles per sec) supplies a signal 
superimposed on the control signal to 
reduce the effect of static friction 
when prevalent. 

Designed for panel mounting, the 
Model 32 meter indicates either out- 
put current level or system balance, 
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68 leak-proof joints — 


LUE iai 


A SIL-FOS wire rings are 
placed on ends of return 
bends and positioned in the 
simple jig in lower left. 


E. 3 rows of return 
bends are brazed at one 
time in this simple gas-oir 
burner set-up — 40 joints in 
less than 1 minute. 


Return bends on the evapo- 
rator are done the same way 
— 28 joints in 1% minutes. 


This job goes to prove once more that you 
can’t beat the brazing of non-ferrous metals 
with the low-temperature silver alloy 
SIL-FOS. And it also shows what a simple 
matter it is to get fast, economical produc- 
tion with SIL-FOS. Brazing return bends 
on the condenser and the evaporator of the 
FEDDERS room airconditioner is the job 
—and here’s how it’s done. 


Photos and data courtesy of Fedders-Quigan Corp., Buffalo, N. Y. 


-—- bends with 
SIL-FOS rings in place are 
assembled on the tubes of 
the condenser. 


BULLETIN 20 sells how to get fast brazing production 


It gives complete facts about low-temperature 
SIL-FOS brazing and goes into detail about good 
joint design and fast production brazing methods. 
Write for a copy today. 


^ 
—8 
V 


OFFICES ond PLANTS 


OUCAGO, Itt 
CLEVELAND, Om ο 


om 
SE’, HANDY & HARMAN =ar 


Generel Offices: 82 Fulton St., New York 38, M. Y. Ly —Q029 
TOVONTO. CANADA 


DISTRIBUTORS IN PRINCIPAL CITIES 








— or — 
— Castings that stand oul 
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:« * GRIP and DRIVE ALL 
HEX HOLLOW-HEAD 

SET SCREWS AND 

. CAP SCREWS! 


NO FUMBLING 
NO DROPPING 
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with output current level adjustable 
fiom 8 to 20 ma. ‘Raymond Atchley, 
Inc., 12012 W. Pico Blvd., Los An 
geles 64, Calif. 
For more information— 
Circle 82, inside back cover 


Dual Cosine Potentiometer 


This unit, Model 35,000, is said 
to have an accuracy of four parts in 
10,000. It actually consists of two 
electrically isolated potentiometers 
driven from the same shaft, with in- 
dividual output. For any given posi- 
tion of the input shaft the device gives 
a voltage output. 

The new potentiometer is available 
with resistance values as high as 200, 
000 ohm. Range is —75 deg to 75 
deg, which may be extended to —90 
deg to 90 deg. Temperature range is 
—65 C to 71 C. 

Weight is 4.2 lb and the unit is 
hermetically sealed, in a nitrogen at- 
mosphere, in a case of anodized alu- 
minum. Length is 5.156 in., 5.565 
in, dia. Shaft is 0.25 in. dia. Maxi- 
mum torque is 6.0 oz-in. Gyromech- 
anisms, Inc., Halesite, N. Y. 


For more information— 
Circle 83, inside back cover 


Potentiometer for 
Commercial Applications 


Lead wires are provided instead of 
terminals in this potentiometer, which 
permits greater flexibility of applica- 
tion and added ease of installation 
without changing the wiring system. 
Leads are 9 in. long, flexible and color 
coded for easy assembly. 

Rear shaft extension is optional for 
both single units and ganged installa- 
tions. Shaft is supported on two 
bearings located at either end. Stand- 
ard resistance values are from 50 to 
100,000 ohm. Available in independ- 
ent linearity to an accuracy of 0.1 to 
0.5 per cent. George W. Borg Corp., 
Janesville, Wis. 


For more information— 
Circle 84, inside back cover 


Potentiometers With 
2 to 20 w Ratings 


Eight different models of wire- 
wound potentiometers with power 
ratings ranging from 2 to 20 w at 40 C 
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Tracing design on glass cloth 
from metal loft at A. O. Smith 
Corp., Rochester Works. 


Valuable originals protected 


against wear and tear 


Åt the A.O. Smith Corp.'s Rochester (N.Y.) Works, large 
drawings are made exactly to scale on glass cloth. Since 
these drawings often cost several hundred dollars each, 
A. O. Smith naturally does not wish to expose them to 
possible damage 
during print-mak- 
ing and to the wear 
and tear of exces- 
sive handling. In- 
stead, they use in- 
termediates made 
on Kodagraph 
Autopositive Paper. 


Costing but a few 
cents a square foot, Autopositive produces positive pho- 
tographic prints directly from the original drawings — 


without a negative step or darkroom handling. It can be 
exposed in standard print-making equipment and proc- 
essed in standard photographic solutions. ( A. O. Smith 
uses a vacuum-frame printer, which accommodates 
drawings up to 8 x 4 feet in size.) 

No worries with Autopositive intermediates — they 
turn out sharp, legible shop prints time after time. Their 
dense photographic black lines do not smudge or smear. 
And they can be run at uniform, practical speeds in the 
company's direct-process machine. 

In addition, A. O. Smith keeps an “Autopositive File" 
showing the history of changes in all their drawings. 
Before each revision, an Autopositive intermediate is 
made. Later on, direct-process prints showing the com- 
plete story of each design can be made from the inter- 
mediates as needed. 


Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 
————————-—-—- MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 


Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of "Modern Drawing and Document Reproduction." 


= Name 
Shows all the ways 
you can save with 
Kodagraph 
Autopositive Paper. 


Company 


Zone 


City 
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Position 


Street 


State 
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BY FELTERS 


solves your design problems 


FELTERS S.A.E. F-26 is a felt 
suitable for packing or pad- 
ding when held in place by 
other materials, but is not 
recommended for mechanical 
purposes. 


Whether you want to hold grease in, 
filter air or provide a wicking method, 


you'll find the answer in 


je = 


| * 
| FE 
fo mech PERS 


— 


Felt by Felters. 






Many types and densities of felt are described 
in the new Felters Design Book. 
Write for your copy today. 





THE FELTERS CO., 228 South St., Boston 11, Mass. 


FELTERS FELT 


. . . by the roll... by the yard 
+». Or cut exactly as you want it. 
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ambient have been announced. Seven- 
teen resistance values cover the range 
from 2 to 500,000 ohm. Linearity 
runs from +0.2 per cent on the 
largest models to +2 percent on the 
smallest. Resolution similarity runs 
from less than 0.05 to 1 per cent. 

All models are totally enclosed, yet 
capacitance is kept low by the use of 
phenolic body and cover plus a glass- 
reinforced, polyester shaft. Simple and 
rigid mounting is provided, and a posi- 
tive stop is used with no force on the 
brush. General Radio Co., 275 Massa- 
chusetts Ave., Cambridge 39, Mass. 


For more information 
Circle 85, inside back cover 


Synchro Integrally 
Bonded To Housing 


The stator in this synchro is inte- 
grally bonded to housing, preventing 
null shifts when rotating or clamping 
synchro in its mount. All materials 
have similar thermal coefficient of ex- 
pansion for optimum performance 
over a wide temperature range. Case 
provides positive grounding and shield- 
ing. 

Housings, shafts and ball bearings 
are stainless steel. Laminations are 
nickel-bearing steel. Non-metallic ma- 
terials are fungus inert. 

Maximum deviation spread from 
electrical zero requires 10 min. Di- 
mensions are 1.062 in. dia, 1-42 in. 
long. Weight, 4 oz. The new snchro- 
is available with leads or terminals, 
single or double-ended shafts. Excita- 
tion is 26 to 115 v, hig hor low imped- 
ance. Kearfott Co., Inc., 1378 Main 
Ave., Clyton, N. J. 

For more information 
Circle 86, inside back cover 


I 





Remote Positioning System 


Consisting of a potentiometer as 
the sender and a low-inertia motor 
as the receiver, this unit gives high 
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HIGH QUALITY, GENERAL-PURPOSE 
RELAYS FEATURING COMPACTNESS, 


DEPENDABILITY AND LONG LIFE! 


hermetically 
sealed or 
dust-protect ive 


enclosures 


30 TYPES 


available from 


STOCK 


Current ratings up to 25 amp, AC or DC 


When you want the utmost in relay dependability, 
investigate the Amrecon line. Amrecon relays are 
designed, produced, and tested in the new, air- 
conditioned Ohmite plant. 

These ruggedly built relays have the ability to 
handle power loads usually requiring larger, heavier 
units. They are built to meet rigorous aircraft relay 
standards, and are particularly adapted to mobile 
equipment where severe shock and vibration are 
encountered. . 

Amrecon relays are available with screw, plug, 
or solder-wire terminale; in a variety of contact 
arrangements; with hermetically sealed or dust- 


protective enclosures. Order from the 30 stock 
types, or let Amrecon's engineers help you work 
out special relay applications. 


AMERICAN RELAY & CONTROLS, Inc. 
3611 Howard St., Skokie, Illinois (Suburb of Chicago) 


a subsidiary of 


DIRAIT = Y 


MANUFACTURING COMPANY 





DHMITE 


RESISTORS have BALANCED 
THERMAL EXPANSION! 


High-quality resistors 


for your tough jobs! 


When you want a resistor that will stand 
up under high temperatures, specify 
Ohmite Brown Devils. They have been 
carefully designed to provide "balanced 
thermal expansion." All parts— core, 
resistance wire, vitreous enamel coating, 
and terminal band —have a thermal 
expansion that has been carefully matched. 
As a consequence, " Brown Devil " resist- 
ors expand and contract as a unit. This 
eliminates cracking of the enamel, keeps 
terminals firmly anchored, and prevents 
the entrance of moisture. 

For many years, these superior Ohmite 
resistors have proved their reliability 
under the toughest service. Specify them 


on your next job. 


4925-1955 


ole wth ORARE E 


OHMITE MANUFACTURING COMPANY, 3611 Howard Street, Skokie, Illinois (Suburb of Chicago) 





New Parts and Materials continued 
output torque with very low input 
torque, without requiring an ampli 
fier. Because of the elimination of the 
amplifier with its associated vacuum 
tubes, the device is said to be low in 
initial cost and reliable in operation. 
Positioning is accurate, without over- 
shooting or hunting. 

A dc receiver motor is used. Ac 
curacy of this system is within +0.4 
deg. Starting time is 20 milliseconds 
and output power is better than 0.1 
w. Total weight of sender and re- 
ceiver, including receptacles, is 19 oz. 

Other systems include 60 and 400 
cycle types and a power unit which 
handles 60 w continuous output, with 
a receiver follow-up speed of 720 deg 
per sec. Air Marine Motors, Inc., 369 
Bayview Ave., Amityville, N. Y. 

For more information— 
Circle 87, inside back cover 


High and Low 
Impedance Resolver 


Rated for continuous duty, these 
resolvers are asserted to be suitable 
for precision reduction systems, in- 
dustrial process control. Reliable op- 
eration is obtained over an ambient 
temperature range of —55 C to 85 C. 

Weighing 4.7 oz, the size 1l re- 
solver has a 1.065 in. OD by 1.85 in. 
case. It is available with various shafts, 
including spline, pinion, or plain ter- 
mination. These resolvers meet the 
environmental qualifications of MIL- 
E-5272A. American Electronic Mfg., 
Inc., 9503 W. Jefferson Blvd., Culver 
City, Calif. 

For more information— 
Circle 88, inside back cover 


Digital Rotary Converter 


Currently offered with a shaft 
torque of only 0.15 oz-in., this instru 
ment provides an accurate means of 
transposing rotary motion into an 
equivalent binary numerical notation. 

The instrument is of the direct 
drive, gearless variety and incorporates 
precision ball bearings to insure high 
performance characteristics and long 
service life. Maximum recommended 
rotational speed is 650 rpm and the 
specified accuracy is maintained for 
over 5 million cycles. 

Approximately 1.9 x 1.5 in. dia 
and with a 0.125 in. dia shaft, the con 
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Detroit, Michigan 


4 E L L Airceaft CORPORATION 


HELICOPTERS 


“Mlodized 


WITH "ALODINE"* 


Noi of over a million flight hours, 
BELL Helicopters perform equally well in 
sub-zero and tropical temperatures, in 
mountainous areas or below sea level and 
over land or water. They can carry any- 
thing from a bottle of life-giving blood 
plasma to a quarter-ton of cargo. 


BELL Helicopters have endurance! And, 
on aluminum components, “Alodine” pro- 
vides greatly increased corrosion-resist- 
ance and lasting paint adhesion. Consist- 
ent results of 1200 hours or more salt 
spray exposure have been obtained, as 
compared with 250 hours maximum for 
anodized material under identical circum- 
stances. 


If its aluminum be sure it's Alodized 


FOR EXTRA PROTECTION 


Simplicity of the Alodizing 
process, the short time cycle, 
the elimination of precise rack- 
ing of material to be processed, 
and the absence of expensive 
and bulky heating and current- 
producing equipment have sub- 
stantially reduced operational 
costs. 


Pioneering Research and Development Since 1914 


CHEMICALS 


General Offices: Ambler, Penna. 


Niles, California 


AMERICAN CHEMICAL PAINT COMPANY 


CHEMICALS 


PROCESSES 
Windsor, Ontario 





272 TL RIS 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


Patented Flexible Dise Rings of special 
| transmit the power and provide 
or parallel and angular misalignment 


as well as free end float. 


DISTINCTIVE ADVANTAGES 


NO MAINTENANCE 


WO LUBRICATION 


WO BACKLASH 


+: CAN NOT 
"CREATE" THRUST 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 


EXPLANATION 


Requires No Attention. 
Visual Inspection 
While Operating. 


No Wearing Parts 
Freedom from Shut-downs 
No Loose Parts. 

All Parts Solidly Bolted 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement. 


Drives Like a Solid Coupling. 
Elastic Constant Does Not Change. 
Original Balance is Maintained. 


Thomas Couplings ore 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
assembled or disassem- 
bled without disturbing 
the connected machines, 
except in rare instances. 
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verter weighs 3 oz. All parts are of 
corrosion resistant materials, or are 
suitably protected by plating or anodic 
treatment. Gold-plated terminals pro- 
vide the electrical connections. Elec- 
tro-Mec Laboratory, Inc., 21-09 43rd 
Ave., Long Island City 1, N. Y. 


For more information— 
Circle 89, inside back cover 


Resistance Networks Show 
No Derating at 125 C 
Composed of wire-wound resistors 


and capacitors, these units are her- 
metically sealed and are available with 


. continued 


plug-in or solder terminals. The net- 
works can track and maintain constant 
voltage division or null over a full tem- 
perature range of —65 C to 125 C, 
with no derating of wattage at 125 C. 
Resistors can be had with specific 
temperature coefficients to compensate 
for the temperature coefficient of the 
capacitors in the network. Using spe- 
cial techniques, it is possible to match 
temperature coefficients of various sets 
of resistors in pure resistive networks 
to +3 parts per million per degree 
centigrade. Daven Co., Dept. RE, 
191 Central Ave., Newark 4, N. J. 
For more information— 
Circle 90, inside back cover 


HYDRAULICS AND PNEUMATICS 


Large Capacity Separator Type Accumulator 


This cylindrical double shell ac- 
cumulator incorporates a floating pis- 
ton which transmits the pressure of 
the precharged gas to the working 
medium and prevents entrainment of 
the gas into the hydraulic fluid. Gas 
is introduced under pressure into the 
outer shell of the accumulator. In 
turn, the gas is permitted to enter the 
upper end of the inner cylinder. There 
it exerts its pressure against the float- 
ing aluminum piston. The constant 
pressure of the gas against the piston 
forces it against the oil which en- 
ters the pressure. balanced inner shell 
from the main hydraulic line. The 
pressure of the working medium in 
the outlet line is thereby maintained 
at constant pressure. 

In this design, the outer shell acts 
not only as a gas container, but also 
as a protective cover to insure that 
damage inflicted through rough han 


dling will not interfere with the free 
movement of the piston. The piston 
is designed with a dashpot to deceler- 
ate the piston travel, thereby eliminat- 
ing piston hammering, and making 
the entire swept volume of the unit 
available for work. It is also equipped 
with spiral Teflon backup rings to 
reduce frictional wear and with stand- 
ard O-rings to prevent internal leak- 
age and facilitate easy maintenance. 

In addition, the piston has pressure 
balancing ports to provide equal pres- 
sure to either side of both rings, 
which eliminates the tendency to ex- 
trude, and the possibility of pressure 
lock between the O-rings. The tem- 
perature of the accumulator is main- 
tained at the lowest possible level dur- 
ing rapid cycling, due to its low gas 
compression ratio. 

These accumulators are designed for 


^ 


2000 psi and will deliver 2.310 cu in. 


y " Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. iie. ik cc ob Sia 


Lia d 
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HOW IT 
INCREASES THE 


LIFE AND EFFICIENCY 


OF METAL PARTS SUBJECTED 


TO WEAR, ABRASION 
AND CORROSION 


YOU can increase the life of wear parts 2 to 10 
times without a single change in design, materials 
or methods. Highly regarded manufacturers of 
everything from home appliances to military 
equipment are doing it with Electrolizing after 
trying conventional treatments without success. 

Electrolizing increases the surface hardness of 
ferrous and non-ferrous metals, reduces friction to 
a remarkable degree and provides ekceptional re- 
sistance to wear, abrasion and galling. 

The 16-page booklet pictured above answers 
nearly every question you might ask about the 


THE 


eco ISP) » 9, 


CORPORATION 


1505B East End Avenue, Chicago Heights, Illinois 


Other Plants: 


Cleveland, Ohio Los Angeles 21, Cal. 


Providence, R. I. 
1325 E. 152nd St. 1406 East 15th St, 


148 W. River St. 
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How to Increase 
Wear Part Life 


2 to 10 Times... 


Without Changing Design, 


Materials or Methods 


Electrolizing process. Applications . . . typical case 
histories . . . why Electrolizing does not warp or 
distort parts . . . how high surface hardness is 
obtained . . . why Electrolizing does not adversely 
affect the mechanical properties of the base metal 
. . . how dimensions are held to a tolerance of 
.000025"—these are a few of the basic points 
covered. There are many more. 

Send for your free booklet today. It may con- 
tain the answer to your friction, wear and abrasion 
problems. There is no obligation. . .use 
the convenient coupon. 


The Electrolizing Corporation 
1505B East End Avenue, Chicago Heights, Ill. 


Name. . 
SE rai 


Address. . . 


City... =. Zone State. . 





This Little Switch 
Goes to Market 


.. in air conditioners, fans, 
unit heaters, appliances, motor 
and resistive circuits. 


This Little Switch Is Big 


Ratings range up to 25 A. at 120 or 240 V., and !4, 34 and 1 hp 
at 120 V. and 2 hp at 240 V., A.C. U.L. Approved. (Small D.C. 
ratings also available.) But base is only 114” x 114" x 7$". 


This Little Switch Saves Money 


Costs less—permits simplification of your designs. Spindle extensible 
through base to permit ganging of mechanical and electrical controls 

. spade terminals for quick wiring . . . dummy terminals, if re- 
quired, to eliminate need for blocks. 


This Little Switch Is The NEW 
"Diamond H" Series 390 Rotary <i 


.. Single or double pole, two to twelve positions with stop as 
required. Single, two-hole or special mounting arrangements. Com- 
pletely interchangeable with the widely used “Diamond H” Series 
240 switches which are still available. 


Write today for complete information to meet your requirements 


THE HART MANUFACTURING COMPANY 


206 BARTHOLOMEW AVE., HARTFORD, CONN. 


Packs Big Switch Rating Into Small Switch Size 


Long famous for miniaturizing electrical controls, 
“Diamond H” now packs U. L. approved ratings up to 25A. 
and 2 H.P. at 240 V. into a series of toggle and push button 
switches whose bases measure only ®%4” by 2442” by 1*6". 

For portable tools, panelboards, home workshop power 
tools, power amplifiers, light industrial machines, vacuum 
cleaners and similar applications demanding utmost reliability 
over long service life along with the smallest possible size, 
new Series 1400 switches are available in all standard ratings 
and up to 114 H.P. at 120 V., 2 H.P. at 240 V., and to 25 
amperes at 120 and 240 V., A.C. only. (Ratings to 30 A. on 
special order.) 

A unique method of actuating the pivoted rocking arm of 
the contact mechanism by a specially insulated spring-loaded 
roller provides positive pressure in all positions and smooth 
action without lag or hesitation. Toggle switches available 
single pole, single throw (dummy terminals optional) and 
single pole, double throw (two and three position and 
momentary one or both sides). Push button switches single 
pole, off and on, and momentary double throw, no off. 


For complete details, write for Bulletin B6 


THE HART MANUFACTURING COMPANY 


206 BARTHOLOMEW AVE., HARTFORD, CONN. 
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of oil with a pressure drop of 10 per 
cent and hold a net gas capacity of 
21,950 cu in. Other models of this 
design are now being produced in ca 
pacities from 2 to 21,950 cu in, 
for normal commercial requirements. 
Also, a model for 5,000-Ib service with 
burst pressure of 20,000 Ib is available. 
Superior Hydraulics Div., 15201 St. 
Claim Ave., Cleveland 10, Ohio. 


For more information— 
Circle 91, inside back cover 


Variable Delivery Pumps 


Two types of variable delivery con- 
trols are available. Series PVM-600 
pumps are equipped with a hand- 
wheel control for manual adjustment 
of output; Series PVC-600 pumps in- 
corporate a pressure-compensated con- 
trol for automatic regulation. Gener- 
ating continuous duty pressure up to 
5000 psi, these pumps deliver 3.0 gpm 
at 1200 rpm; at maximum continuous 
speed of 2000 rpm and full rated 
pressure, they deliver 4.0 gpm and pro- 
vide over 11 hp. 

The pumps are of the axial piston 
type, with nine equally spaced pistons 
in a fixed cylinder block. Torque ap- 
plied to the drive shaft is converted 
by a drive cam to produce reciprocat- 
ing motion of the pistons. These 
pumps are not affected by variations in 
inlet pressure or fluid temperature and 
are self priming and self-lubricating, 
according to the maker. New York 
Air Brake Co., 1700 E. Nine Mile 
Road, Hazel Park, Mich. 


For more information— 
Circle 92, inside back cover 


Low Friction Scraper Ring 


This hydraulic piston rod scraper 
ring, for aircraft and industrial use, is 
reported to insure seal reliability and 
to extend packing life by keeping dirt 
and other foreign matter away from 
vital O-ring seals. Compared to scraper 
rings of conventional materials, these 
rings are assertedly more responsive 
to rod misalignments have less friction 
and do not score the rod. They can be 
used in aircraft and hydraulic retract- 
ing cylinders, shock struts, hydraulic 
actuators of all types, control valves 
and pneumatic equipment. Operating 
temperatures range from —100 F to 
300 F. 

The scraper ring, spring-loaded to 
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maintain firm contact on the rod is, 
available in 72 sizes for rods ranging 
from 34 in. OD to 13 in. OD. W. S. 
Shamban & Co., 11617 W. Jefferson 
Blvd., Culver Citv, Calif. 


For more information— 
Circle 93, inside back cover 


Single Connector for All 
Piping and Pressures 


This connection employs a two-bolt 
clamping principle and a stored energy 
seal. A steel sealing ring, having 
flexible lips and a rigid rib fits between 
the steel connecting hubs. The angle 
of the tapered lips of the ring is less 
than the tapered seats of the hubs. 
As the joint is made up, the lips of 
the seal ring conform to the seats 
of the hubs, using the elasticity of the 
steel as a source of stored energy to 
effect and maintain a positive seal. 
Internal line pressure is said to in 
crease the effectiveness of the seal 
without creep or movement. 

Because it is of all steel construc- 
tion, expansion or contraction does 
not affect the seal. It is leakproof when 
used with any fluid at any tempera- 
ture the pipe is capable of carrying, 
including light hydrocarbons, steam 
and even low molecular weight gases. 
In an independent laboratory, a 7% in. 
bore connection was subjected to a 
dry nitrogen gas test, fluctuating up to 
19,500 psi and temperatures up to 
172 F without leaking. 

Standard connections are made in 
three styles: butt welding, slip-on and 
threaded, in a range of sizes from 14 
to 12 in. for all standard weights from 
Schedule 40 through Schedule 160 or 
XX strong. They can be made for 
super pressure applications and of 
heat and corrosion resistant material. 
Gray Tool Co, P. O. Box. 2291 
(410), Houston 1, Texas. 


For more information— 
Circle 94, inside back cover 


Automatically Conditions 
Compressed Air 


By introducing compressed air into 
this filter, it is reported that all pipe 
rust, scale, dust and 98 per cent of the 
free moisture is removed and entrain- 
ments deposited in the filter bowl. 
Attached to the bowl is a trap which 
collects the accumulated moisture and 
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Yes, weight is an important factor i: 


selecting the right castings. 


Well-Cast lightweight castings, alumi 
num or magnesium, have been an asset 
to many production operations for 
almost half a century. Their high 
strength, easy machinability, good 
surface finish and extreme lightness 
reduce human fatigue and decrease 


operating costs. 


Don't delay . . . call or write us right 
now. We'll be glad to help you select 


the Well-Cast casting for your needs. 


Catalog No. 53 on request. 


Well-Cast MAGNESIUM, ALUMINUM AND BRONZE CASTINGS 


Wel Made WOOD AND METAL PATTERNS 


THE WELLMAN BRONZE & ALUMINUM CO. 
Dept. 17,12800 Shaker Boulevard Cleveland 20, Ohio 
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...in maneuvers through every position 





ALL-ANGL BARRY MOUNT 
Cup diameter 1 inch 
Maximum lood od pounds 
Weight less than 1 ounce 





Soo 
K 
Y y 
With HIGH DAMPING in all directions 


Now you can forget all limitations on mounting positions for 
delicate apparatus. You can design for easiest installation and best 
space utilization, because the new Barry ALL-ANGL vibration isolator 
works in any position. Upside down, on a bulkhead, at any slant — 
position means nothing to this new BARRYMOUNT.® Damping is 
exceptionally high in all directions; transmissibility at resonance is 
less than 3. The ALL-ANGL mount is interchangeable with other 
miniature BARRYMOUNT isolators. 





This isolator is the answer to your toughest vibration-protec- 
tion problems. Let us show you what it will do for you — at the 
New York I. R. E. Show; or write for Bulletin. 








730 PLEASANT STREET 
WATERTOWN 72, MASS. 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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New Parts and Materials . continued 
ejects it into a container or service 
drain. The trp operates automatically 
regardless of pressure fluctuations or 
flow of air. 

A pressure regulator, included in 
the unit, controls the operating pres 


| sure of the compressed air. The clean, 
| dry controlled air then passes into 


the lubricator where, automatically 
and in proportion to air volume, a 
fine fog of oil is injected into the air 
line which is dispersed throughout 
the entire pattern of the air stream for 
efficient lubrication of the equipment. 
This device is designed to handle 
the standard range of flows 
pipe line sizes of 3 through 1l in. 
Arrow Tools Inc., 1914 S. Kostner 
Ave., Chicago 23, Ill. 
For more information— 
Circle 95, inside back cover 


air in 





nunc rq 
| 1 M ! 





i Hei A 
RM 

Air-Operated Valves 
This valve, available in sizes 4 
through 4 in., both flanged and 


screwed in spring type and springless, 
operating air to open and operating air 
to close, are available in the following 
body materials: cast iron, cast steel, 
stainless steel, Everdur, Hastelloy, and 
Durimet. They are also available in 
the following linings: rubber, neo- 
prene, saran, hard rubber, glass. Uni- 
flow Valve Corp., P. O. Box 171, 
| Linden, N. J. 


For more information— 
Circle 96, inside back cover 


High Pressure Swivel Joints 


A line of swivel joints are now being 
produced in a complete range of sizes 
from 4 to 2 in. in four styles for high 
pressures and/or high temperatures. 
All stock sizes have malleable iron 
casing and steel ball; sizes 14 and 2 in. 
| have steel nuts and they can also be 
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90° CASING, 
SPRING 

SEAT 

SPRING — 


GASKE T 


GASKET — 
BACK UP RING 


— 
90° BAL L= 


furnished in all-steel construction on 
special order. When equipped with 
all metal gaskets, the 14 and 2 in 
sizes are suitable for working pressures 
up to 2000 psi and are particularly 
recommended for hydraulic applica- 
tions on die casting and plastic inject- 
ing machines where protection against 
blow-outs is essential. 

Swivel joints of this type are used 
to provide movement in metal piping 
connected to moving or movable ma 
chinery. They have a self-aligning de- 
sign which simplifes and speeds up 
pipe fitting. The self-aligning featurc 
also automatically eliminates binding 
and guards against wear. Barco Mfg. 
Co., Dept. J-26, 500 N. Hough St., 
Barrington, Ill. 


For more information— 
Circle 97, inside back cover 


FATTI 


Bronze Gate Valves 


Bronze valves for general full-flow 
service on steam, water, oil or gas 
range in size from 3 to 3 in. Available 
in either split or solid wedge, they 
are equipped with a rising stem which 
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NOW! combined 
in one package ... 


GLOBE’: 


smallest, lightest, 
most powerful 


SUB -MINIATURE 
MOTOR and 
PLANETARY 

GEAR REDUCER 


Globe's newest sub-miniature, aircraft quality gearmotors mea- 
sure only 73° in diameter, as little as 2'2” long and weigh as 
little as 5 ounces! They provide smooth, dependable perform- 
ance, and maximum output torque where small size and light 
weight are required. Units consist of Globe's smallest "SS'' D.C. 
Motor and a system of precision machined planetary gearing 
Nineteen different reduction ratios, ranging from 14.58:1 to 
36,873:1, are available. Depending on ratio and life, units 
produce output torques up to 250 ounce-inches. Units are avail- 
able with speed governors for close speed control, and with 
separate radio noise filters. They are designed to meet all 
applicable military specifications 

We invite you to utilize Globe's specialized experience in 
the development and application of miniature motors and motor 
products. Complete details and engineering assistance available 

. WRITE TODAY! 


SEAR RE 


— 


GLOBE INDUSTRIES, ix. 


P odi 


| 1798 STANLEY AVE., DAYTON 4, OHIO 





New Opportunities for Designers... 
automatic, centralized Micro-Fog Lubro-Control Unit 


lubricates up to 1000 BEARING INCHES 


Lubricates 350 bearings, 

170 gears on CROSS 
TRANSFER-MATIC Machine in 
large automobile plant 


The 80 ft. long Cross Transfer-Matic 
shown above is in the engine plant of 
a large automobile manufacturer. It is 
completely automatic, and includes an 
ingenious system of monitoring controls 
which automatically stops the machine 
if trouble occurs and flashes signals on 
a control panel showing location of 
trouble. It has been machining 80 V-8 
engine blocks per hour on a 16-hour- 
day schedule for more than six months. 

The new Norgren Micro-Fog Lubro- 
Control Unit was selected by The Cross 
Company for efficient, automatic lu- 
brication. Two large capacity Lubro- 
Control Units (Model 33AB-4) lubricate 


350 ball bearings and 170 spur gears 
in the multiple spindle heads. They op- 
erate at approximately 15 psi, use ap- 
proximately 10 cfm of air, and use only 
1.6 fluid oz. of oil per hour. 

The Norgren Micro-Fog Lubro-Con- 
trols have proven advantages on many 
Cross Transfer and Dial type machines: 
completely automatic with trouble- 
alarm system; reduced costs and sim- 
plified design through elimination of 
bearing and gear box seals, elimina- 
tion of many smaller lubricators and 
complex piping systems; better lubrica- 
tion has resulted in more efficient ma- 
chine performance, reduced mainte- 
nance and lubrication costs; air-borne 
Micro-Fog lubrication results in lower 
bearing temperatures... bearings oper- 
ate at temperature only slightly above 
ambient. 


For complete details write for Norgren Blueprint MF-11 and Form 492A 


Let Norgren experience help you on your bearing lubrication problems. 


LE co 


1428 $O. ELATI $T., ENGLEWOOD, COLO 


Oil Fog Lubricators * Pressure Regulators 
Air Filters © Valves © Hose Assemblies 
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New Model 33AB.4 Norgren Micro-Fog 
Lubro-Control Unit used on above 
Cross Tronsfer-Matic 


| 


New Parts and Materials continued 
gives a visual indication of the position 
of the wedge. [ts operating threads 
are out of direct contact with the 
fluid. Stems are made of an alumi- 
num-silicon-bronze alloy. 

Designed for a working pressure of 
150 Ib, end threads conform to the 
American standard for pipe threads 
(B2.1-1945). Malleable iron hand. 
wheels are used throughout. 

The split wedge is asserted to be 
especially suited for use where body 
seats might be slightly distorted due 
to pipe line strains. This taper-type 
split wedge is well guided and accu-. 
rately machined to assure positive, easy 
operation. The solid wedge is de- 
signed for general use, and is particu- 
larly adapted for steam service. Amer- 
ican Chain & Cable Co., Inc., 929 
Connecticut Ave., Bridgeport 2, Conn. 


For more information— 
Circle 98, inside back cover 


Filter Lubricator For 
Air Cylinders And 
Small Tools 


Any possibility of rust scale reach- 
ing bearings of O-rings is said to be 
avoided since this unit is installed di- 
rectly ahead of the pneumatic equip- 
ment it protects. The permanent type 
filter has a 40 micron element which 
removes all particles as small as 
0.0001 in. 

A patented design gives protection 
against lubrication failure. Should the 
primary lubricating means thru an oil 
wick be interrupted, a standby means 
of syphoning automatically takes over. 
Air velocity at any setting is unaf- 
fected. The unit requires no accessory 
equipment such as a shut-off valve. 
Nu-Jett Products Corp., 1355 Mich 
igan Ave., N. E., Grand Rapids, Mich. 

For more information— 
Circle 99, inside back cover 


Oil, Moisture Separator 


A clear plastic cylinder has been 

added to a line of compressed air oil 

moisture separators. The new 
unit is 24 in. dia, 12 in. long. 

[he plastic cylinder walls are of 
| in. thickness and tested to with 
stand pressures in excess of 600 Ib. 
Model 65 C is designed for use on 
compressed air lines up to 250 Ib 
Approximate cleaning ca 


and 


pressure. 
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how NORGREN air-pressure regulators 
improve machine performance, cut costs 


SS CIAKYy uses 


Portion of a 
Sciaky Electric 
Resistance 
Welder, for 
welding 
automobile 
radiators, 
equipped with 
nine Norgren 
units. 


Norgren pilot-controlled regulators on welders 


provide accurate air regulation essential 
to produce uniform welds of high quality 


Sciaky Bros., Inc., largest manufacturer 
of electric resistance welding machines, 
has used Norgren equipment since it 
started manufacturing in the U. S. in 
1939. Every welder they produce in- 
cludes some Norgren components... 
filters, regulators, lubricators or hose. 

Sciaky selected Norgren Pilot-Con- 
trolled Regulators because they provide 
the dependable, accurate air regula- 
tion necessary to produce uniform 
welds of high quality, and provide the 
large volume of air flow necessary to 
operate the many cylinders incorpor- 
ated in their equipment. 


Y n co. 


3428 So. Elati, Englewood, Colo. 


* Oil Fog Lubricators 
© Air Filters * Yalves 
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The Series 20AC and 20AA Regu- 
lators were originally developed by 
Norgren for the welder industry. These 
pilot-controlled units provide extreme- 
ly accurate pressure regulation, with 
high air flow capacities. 
REGULATORS ESSENTIAL ON 
AIR-OPERATED EQUIPMENT 
Norgren Pressure Regulators are being 


= 


T 


used on boring mills, air-powered 
pumps, pressure generators, presses, 
clamping cylinders, air chucks and 
many air tools. They pay for them- 
selves in savings in air costs alone... 
and, provide accurate air regulation 
essential to high operating efficiency 
and long equipment life, with minimum 


maintenance costs. 


Air Circuit drawing for Sciaky Welder shown above. Norgren Lubro- 
Control Units filter the air, regulate the air pressure to 12 cylinders 
and provide oil-fog lubrication for cylinder walls and piston packing 


© Pressure Regulators 
* Hose Assemblies 


WRITE FOR NORGREN BLUEPRINT 120 





Gporilu THE NEW 


* 


MAGNETIC 
DISC 
BRAKES 


for mounting on all old and new 
re-rated NEMA TYPE “C” MOTOR FLANGES 


THRU-SHAFT 
DESIGN 


The new Dings DIRECT-ACTING 
Magnetic Disc Brakes will ac- 
commodate the standard NEMA 
shaft extension — and are also 
available for THRU-SHAFT when 
specified. This facilitates the use 
of hand cranks, electrical ta- 
chometers, pulleys, etc. 


OUTSTANDING ADVANTAGES: 


è accommodates standard NEMA 
shaft extension 


* furnished for THRU-SHAFT upon 
specification 


* simple, positive DIRECT-ACTING 
for instant, smooth operation 


* new, simpler design and rugged, 
compact construction 


* for all standard AC or DC voltages 
* no mechanical linkages 


è can be factory-mounted by any 
mofor manufacturer 


* floor or motor mounting, horizon- 
tal or vertical operation 


* standard drip-proof or dust-tight 
waterproof enclosures available 


Built to exacting specifications, the new Dings DIRECT-ACTING Mag- 
netic Brakes are designed to stop any motor smoothly and instantly, to 
bold the load with absolute dependability and to release with no drag. 


Spring engaged and magnetically released, Dings Brakes are designed 
to mount on all NEMA "C" flange motors, as well as being interchange- 
able with any standard "C" flange mounting disc brake. 


Be sure to specify Dings Magnetic Brakes to meet your needs, from 
your regular motor supplier. While these efficient units are easy to select 
and apply, Dings offers complete engineering service to help solve your 
specific brake problems. Write for Bulletin BK4002. 


DINGS BRAKES, INC. 


A SUBSIDIARY OF DINGS MAGNETIC SEPARATOR CO. 


4715 West Electric Avenue 
Milwaukee 46, Wisconsin 


D81 5524 
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New Parts and Materials. ‚continued 


pacity of the two silk-encased filters 
in each separa:or is said to be 1 mil- 
lion cu ft. The purpose of the trans- 
parent cylinder is to show when the 
filter elements should be replaced or 
when the moisture should be drained 
from the bottom of the separator. 
Beach Precision Parts Co., 120 Me 
chanic St., Boonton, N. J. 


For more information— 
Circle 100, inside back cover 


Valves for Tubing Lines 


A line of low-cost valves for use on 
tubing can be cut into lines much 
faster and more easily than conven- 
tional screw-end valves, according to 
the manufacturers. Pipe-threading is 
eliminated. 

The valve body is made of type 304 
stainless steel and the valve stem of 
heat-treated type 410 stainless with a 
rolled thread. Because of the use of 
these quality materials together with 
precision machining, the valves will 
hold pressures up to 4000 psi. These 
new valves are now available from 
stock for four sizes of tubing: $ in. OD 
x * in. ID; 4 in. OD x i in. ID; 
2 in. OD x } in. ID; and 3 in. OD x 
3 in. ID. Autoclave Engineers, Inc., 
835 E. 19 St., Erie, Pa. 

For more information— 
Circle 101, inside back cover 


— — — 


Non-Slam Check Valve 


Closure without “slamming” and 
minimum resistance to flow are two 
of the primary advantages of this 
spring-action check valve. These ad- 
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New Parts and Materials continued 


vantages result from the unique 
method in which spring tension is 
applied to the opening and closing of 
the swing-type flapper. The valve is 
rated for working pressures up to 
150 psi. 

The valve flapper is faced with long- 
lasting neoprene. For special applica- 
tions facings of other materials are 
available. Absence of metal-to-metal 
seating reduces wear caused by foreign 
matter passing through the valve. 
Valves operate efficiently in any ver- 
tical, horizontal or angular position. 
Internal working parts are of stainless 
steel and are easily accessible for in- 
spection or replacement without the 
use of special tools. Bodies are avail- 
able in aluminum, stainless steel, or 
galvanized steel. All valves are sup- 
plied in 4, 6 and 8 in. dia with flanged 
or threaded ends, standard iron pipe 
size. W. R. Ames Co., 150 Hooper 
St., San Francisco, Calif. 

For more information— 
Circle 102, inside back cover 


Plastic Spray Nozzle 


A line of Teflon spray nozzles has 
just been announced that are reported 
to be non-clogging and corrosion re- 
sistant with practically any spray. 
There aré no internal parts and strain- 
ers can be eliminated. The new noz- 
zles are available in ten models with 
narrow angle (50 deg) or wide angle 
(120 deg) hollow cone spray pattern 
in five different flow rates from 5 to 
50 gpm. They are threaded with 3 or 
4 in. male pipe thread. Bete Fog 
Nozzle, Inc., 309 Wells St., Green- 
field, Mass. 


For more information— 
Circle 103, inside back cover 


Polyethylene 
Pipe and Fittings 


Polyethylene pipe and fittings along 
with stainless steel clamps are being 
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For converting any foot or hand 
operation on tools, processing or 
handling equipment to semi or 
completely automatic operation. 


Combines a LEHIGH Double-Act- 
ing, Self-Lubricating Cylinder with 
a LEHIGH 4-way Air Powered Valve 
and a wide choice of electric 
and/or air controls and mountings. 


—— — at a A 
Lehigh Minor AIR VALVES & CYLINDERS | 


Pat. Pend. 


Cut-a-way shows oil reservoir in 
lubrication pistons. 


Wick, inserted in groove between 
U-cups, supplies a constant film of 
oil to the full inside cylinder wall. 
Radial holes, drilled through from 
the groove to the reservoir, supply 
oil to the wick by capillary action. 
This assures low break-away action 
even if cylinder has been long idle. 


Sealed-in oil is ample for thousands 
of cycles without attention. 

It's another LEHIGH quality ex- 
clusive. See catalog for many addi- 
tional features. 


HEAVY DUTY 


AIR MOTORS 


For air pressures up to 200 P.S.I. 
Standard bores: 1⁄2” — 2” — 3”. 
Any desired stroke. Larger bores 
on special order. 


Built to rigid quality standards, 
proved by long years of use, used 
as “standard equipment” on many 
famous machines. Backed by 
nation-wide field engineering 
service. 


Write for catalogs and name of 
nearest Lehigh representative 


ENGINEERS AND MANUFACTURERS 


1510 Lehigh Drive 
EASTON, PENNSYLVANIA 


J or 4-way 
AIR POWERED 
VALVES 


COMBINA- 
TION 
VALVES 





«2. . performance 
you can count on 


AIR-HYDRAULIC 


CYLINDERS 


Designed and engineered to fast... to give pro- 
longed service with minimum maintenance, 
Husky, smooth functioning O-M cylinders 
are constructed of steel, with precision- 


machined bronze bearing surfaces. Special 


Interlocking Mechanism eliminates bulky 
tie-rods, end caps—saves 4 installation 
space. This feature also assures perfect 
alignment, lower coefficient of friction. 
Easily removed, inspected, repaired. Every 
unit power-tested to rigid standards. 
Standard, semi-standard, “special” air and 
hydraulic cylinders available in full range 
of sizes (114" to 8" bores) with standard, 
2 to 1 or oversize rods. Completely inter- 
changeable parts. Immediate delivery on 
many sizes. 


FREE CATALOG! 


j ORTMAN-MILLER MACHINE CO. 
| 15 143rd Street, Hammond, Indiana 
1 (_) Hove representotive coll C] Send latest catalog 
: C] Send Ya-scole templates 
I 
i 


SS ee 
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| condition, the material is easily welded, 
using special V2B rods. Janney Cyl- 
inder Co., Holmesburg, Philadelphia, 
Pa. 
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produced in sizes from 1 to 3 in. The 
pipe and fittings are made to specified 
diameters and wall thicknesses—not 
drawn to reduced sizes. This is said 
to provide minimum residual strain, 
which results in less cracking and 
decomposition when subjected to con- 
tinued exposure to sunlight and ad- 
verse weather conditions. 

It is resistant to acids, alkalis and 
metallic salts and is long lived in the 
presence of highly corrosive fluids, 
gases, vapors and wastes encountered 
in the process industries. It is finding 
ready use in many industrial applica- 
tions where corrosion of conventional 
steel piping requires frequent replace- 
ment, as well as for piping water in 
municipal water systems, golf courses, 
watering live stock and irrigation. 
Acme Rubber Mfg. Co., Meade St., 
Trenton, N. J. 


For more information— 
Circle 104, inside back cover 


Centrifugal Castings In 
Type V2B Stainless 


Stainless steel rings, rolls, bushings, 
sleeves and liners centrifugally cast in 
type V2B are now available. Type 
V2B, unlike other precipitation-hard- 
enable alloys, does not overage at 
elevated temperatures and may be 
safely used in steam applications at 
temperatures to 1400 F. 

it is readily machinable in the 
quench-annealed state and may be 
hardened by a low-temperature heat 
treatment which produces no distor- 
tion and only a light heat tinting dis- 
coloration, which may be readily re- 
moved if necessary. In the annealed 


For more information— 
Circle 106, inside back cover 


| Rigid PV Sheets 


A calendered, rigid polyvinyl chlo- 
ride sheet, especially adapted to the 
production of corrosion-resistant tanks, 
ducts and similar structures by weld- 
ing, is said to have high impact, ten- 


continued 


Stainless Valve 
For 20,000 Psi 


A stainless steel vent-drain bleeder 
valve, in sizes 4 and ł in., has been 
designed for 20,000 psi safe working 
pressure or temperatures up to 1200 F. 

A pressure-aided seat is asserted to 
make it leakproof for oil, water, gas 
or steam service. It is fabricated from 
a combination of types 410 and 416 
stainless steel, making it suitable for 
essentially any fluid or atmosphere, 
and providing a maximum resistance 
to galling. 

It may be used for vents and drains 
at the high and low points of piping, 
equipment and instruments, to bleed 
at double-block valves, and as freeze 
drains, trycocks and sample connec- 
tions. Gray Tool Co., P. O. Box 2291 
(410), Houston, Texas. 


For more information— 
Circle 105, inside back cover 
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sile, flexural and welding strengths, 
combined with excellent resistance to 
chemicals and moisture, and a high 
heat distortion point. It meets SPI 
specifications for Type I rigid sheet 
for structural purposes. 

Both natural unpigmented and 
opaque rigid sheet are being produced, 
in thicknesses from 0.010 to 0.015 in., 
in continuous rolls to 514 in. wide. 
Planished sheets measuring 20 to 50 
in. are available up to 13 in. thick. 
Bakelite Co., 260 Madison Ave., New 
York 16, N. Y. 


For more information— 
Circle 107, inside back cover 


Fluxless Soldering for 
Hard-to-Solder Metals 


This soldering unit is a magneto- 
strictive transducer driven by an elec- 
tronic generator. The transducer, re- 
sembling a conventional soldering 
iron, cleans the surface oxides beneath 
the pool of molten solder. Wetting is 
completed before any reoxidation can 
occur. 

The generator operates from a 60- 
cycle, 115-v source. Bench space is 
10 x 14 in. The entire unit weighs 
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don’t need “Deadweight” ta 
make them TOUGH and STR) 


— is usually determined from the standpoint of 
just sheer bulk. The elimination of costly, useless dead- 
weight in closed die forging emphasizes the intensified 
structural strength and added part durability obtainable 
by this method of production. Forging compacts the grain 
structure, kneads the steel fibers into a dense mass of flaw- 
less part strength. Metal quality can be developed to the 
exact degree required to meet a specific service condition. 


The process of examining the problem of deadweight can 
be easily checked with the aid of Problem Parts Charts 
for Design Engineers, Production Executives, Metallur- 
gists and Purchasing Agents. With these aids and consul- 
tation with a forging engineer, you can obtain the correct 
combination of strength and quality without deadweight 
as well as the many economic advantages of forgings. The 
forging engineer can also acquaint you with new cost- 
reducing techniques for the production of many so-called 
"impossible-to-forge" designs. Call a forg- 
ing engineer to assist you with any of your 
part design analyses—he symbolizes service 
without obligation. 


This book tells why forgings are used for 
the toughest work loads. Engineering, 
production and economic advantages 
obtainable with closed die forgings are 
presented in this reference book on forg 
ings. Write for copy today or attach 
coupon to your business letterhead. 


A New full color 33 min., 16mm. 

Movie entitled, "Forging in Closed 
Dies", reveals all aspects of the closed die forging 
process of forming parts. Represents over ten years of 
planning and research. It is available for industrial 
training, sales training, instruction in engineering 
and metallurgy courses at the college level, and for 
technical, industrial and engineering societies. 
Write for information about loan of film without cost. 


DROP FORGING ASSOCIATION 


DROP FORGING 605 Hanne Bidg., Cleveland 15, Ohio 


Please send 64-page booklet entitled, "Metal Quality 
A * E e C H A T { le E —How Hot Working Improves Properties of Metal.’ 
1953 Edition. 
605 Hanna Building Name 
CLEVELAND 15, OHIO Position 
Company 
Address 
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COBRA C is the new chromate finish 
for high corrosion protection and bright 
finish on copper, brass or bronze. Can 
be used on solid or plated copper or 
brass; for cleaning and deoxidizing 
copper or brass parts; for removing 
flux on soldered parts. 


Just one advantage of Luster-On 
COBRA C is that it can be diluted... 
cutting costs for you up to 25% over 
regular COBRA. 


COBRA C eliminates hazardous nitrous 
oxide fumes that most bright brass 
treatments give. 


COBRA C can be used at room tem- 
peratures or slightly elevated. 


And, IN ADDITION, COBRA C 


@ Produces a permanent lus- 
trous finish even in recessed 
areas. 


Stands over 100 hours stand- 


ard salt spray; assures long 
life. 


Can be handled immediately 
after treatment cycle — no 
staining or finger marks. 


Replenishment possible with 
same concentrate. 


e Exhaust of bath in use is 
optional — not required. 


€ Excellent paint bond quali- 
ties. 


LUSTER-ON® — the first in the 
field and still the leader. 


Write for full data sheets, and 


send a part for free processing. 
L-14 
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50 Ib and is readily portable. The tip 
may be supplied with or without an 
integral heater. A solder pot for flux- 
less tinning and a small batch mixer 
will be available for use with the same 
generator. Alcar Instruments, Inc. 
595 Madison Ave. New York 22, 
N. Y. 


For more information— 
Circle 108, inside back cover 


Rubber Compound 
For Sealing 


A rubber compound for sealing such 
high vacuum applications as electronic 
devices, lens coating machinery, evap- 
orators, high vacuum distillation, elec- 
tron microscopes and special testing 
devices has been announced. The 
compound is a special formula of 
Buna N polymer, which can be injec- 
tion molded into special shapes as well 
as standard types. 

Chief advantages are said to be high 
resistance to out-gassing at high tem- 
peratures and long service life in 
permanent installation. Dept. KP, 
Minnesota Rubber and Gasket Co., 
3630 Wooddale Ave. Minneapolis 
16, Minn. 


For more information— 
Circle 109, inside back cover 


continued 


Positive Sensitized 
Aluminum 


Said to be the first direct positive 
photo-sensitized aluminum, this repro- 
duction material can be worked from 
either positive or negative. It is not 
necessary to use a darkroom in any 
stage of the processing. Designed for 
use in making templates, aircraft and 
automobile instrument panels and for 
printing and pictorial treatment on 
identification labels, panels, or tags 
for metal packaging, instrument 
gauges, heavy machinery and power 
tools, the new medium can be used 
in conjunction with glass cloth. 

The new direct positive photo- 
graphic metal is being made available 
in rolls up to 32 in. wide and in any 
desired length. It will withstand long 
submersion in boiling water, and is 
not affected by extreme cold. A proc- 
ess treatment eliminates the usual bad 
effect of aluminum on emulsions. 

The emulsion is as dimensionally 
stable as the base material (0.006 in. 
aluminum), and will withstand mois- 
ture or prolonged sunlight. Anken 
Chemical & Film Corp., 9 Hix Ave., 
Newton, N. J. 


For more information— 
Circle 110, inside back cover 
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Propelling Holder 
For Flat Leads 


This flat lead holder is said to make 
it possible to draw sharp uniform lines 
with more even density. Flat ribbon 
lead inserts supplied are 0.016 in. 
thick and 0.047 in. wide. 

The flat ribbon lead inserts are 
provided in four degrees of hardness, 
HB, H, 2H and 4H. Alvin & Co., 
Windsor, Conn. 


For more information— 
Circle 111, inside back cover 


Enlarges or 
Reduces Drawings 


Blueprints and drawings may be en- 
larged or reduced to the desired size 
with this camera for study, sectional 
views, making corrections, re-doing 


sectional views at the desired size, 
photographing at the desired size for 
reproduction purposes on duplicator 
and offset equipment. The unit may 
also be used to study three dimen- 
sional materials in their proper per- 
pective at the desired size for com- 
parison work. 

The new camera is said to be able 
to take anything opaque, transparent 
or three-dimensional which can be 
placed on the copyboard, and enlarge 
or reduce the subject matter 400 per- 
cent in true color. The image is pro- 
jected through and upon a working 
surface to the desired size, eliminating 
hand shadow. The operator may either 
view the projection for comparison 
purposes, trace the projected image 
for design purposes, or make a photo- 
graphic negative for offset printing, 
a photocopy for recording or paste-up, 
or à silk screen stencil for reproduc- 
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MUELLER BRASS CO. 


FORGINGS 


ARE MADE TO LAST! 


IN THE HOME 


ə” 


IMPELLER DISPOSER WINDOW HARDWARE BURNER HEAD 


One of four Mueller Forged of natural Forged of aluminum 
Brass Co. parts in mod- bronze. Can be furn- for installation in gas 


ern waste disposal unit. ished in cluminum or stove. Lightweight yet 


Completely dependable chrome finish as desired. strong. 
in daily operation. Retains original beauty 
indefinitely. 


IN INDUSTRY 


CONNECTING ROD ACTUATING GEAR AUTOMOTIVE GEAR 


Forged from “600” Forged fromspecial Forged of "600" series 

series metal. Over two Mueller Brass Co. alloy. metal for use in auto- 

million connecting rods Must take constant motive automatic 

produced without re- pounding. transmission. Re- 

corded failure. placed part that was 
giving constant trov- 
ble; solved costly 
problem. 


QUALITY PARTS AND PRODUCTS 
FORGED AND MACHINED OF BRASS, 
BRONZE AND ALUMINUM 

OR MAGNESIUM 


IN AVIATION 


LANDING GEAR SUPPORT MEMBER 


INSTRUMENT 
TORQUE ARM 


HOUSING 


These aluminum forgings provide the same 
strength as steel yet weigh only 1/3 as much. 
Smooth bright surfaces save machining time 
and eliminate costly finishing. 


Specially designed 
forged housing for 
sealing diaphragm in 
aviation pressure 
warning unit. 


All Mueller Brass Co. forgings, of which just a few are shown 
here, have a dense, close-grained structure with a high 
tensile strength. Weight savings up to 40% are possible in 
the design of parts because of the close tolerances to 
which they can be produced. Less scrap and longer tool 
life result from the easy machinability of forged parts. 
Mueller Brass Co. is completely equipped to design parts 
for your products, specify alloys (including special 

alloys developed by our metallurgists), forge, machine, 

finish and plate the parts and perform all neces- 

sary assembly operations. Write today for our free 
illustrated 32-page forgings catalog and com- 

plete information about MBCo forged parts 


for your products. 140 


MUELLER BRASS CO. port HURON 17, MICHIGAN 
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[Vj MASS PRODUCTION 
ECONOMY — Large or small, you get 
the benefits of high production rates 
and big volume output at FAIRFIELD 

the place where fine gears are pro- 
duced to meet your specifications 
EFFICIENTLY, ECONOMICALLY! 


[vj QUALITY PLUS-— There is no finer 
recommendation for the quality of the 
product you sell than to be able to 
say that it is "EQUIPPED WITH 
FAIRFIELD GEARS!” 


vj DEPENDABLE SOURCE 

OF SUPPLY—For more than thirty-five 
years, Fairfield has served as a depend- 
able, efficient supplier of precision- 
made, automotive type gears for leading 
builders of construction, agricultural, 
industrial, marine, and automotive 
equipment. 


vi COMPLETE PRODUCTION 
FACILITIES — Fairfield offers unexcel- 
led facilities in a new and ultra-modern 
plant for producing finest quality Spur, 
Herringbone, Spiral Bevel, Ground 
Tooth Spiral Bevel, Straight Bevel, 
Conifiex Bevel, Hypoid, Zerol, Worms 
and Worm Gears, Splined Shafts, and 
Differentials to your specifications. 


vi ENGINEERING SERVICE — 
Fairfield engineers are qualified to make 
expert recommendations on your gear 
production requirements. Take advan- 
tage of the service offered. Your inquiry 
will receive prompt attention. 


FAIRFIELD 


MANUFACTURING CO. 


2305 South Concord Road è Lafayette, Indiana 


S fine Gears Made to Order 


Send for a copy of this illustrated bulletin describing 
Fairfield’s facilities for making gears. 


New Parts and Materials continued 


tion. Working area of this camera is 
24 x 24 in. and it requires 29 x 34 in. 
of floor space. M. P. Goodkin Co., 
889 Broad St., Newark, N. J. 


For more information— 
Circle 112, inside back cover 


Draws Consistently 
Perfect Ellipses 


Chis instrument is said to make it 
possible for either a novice or skilled 
draftsman to draw consistently perfect 
ellipses of any desired size and degree. 
Makes a pin point up to 7 in. or 0 to 
90 deg ellipses—all the way from a 
straight line to a full circle with pen- 
cil or ink in one fast operation. 

his drafting instrument is made of 
machined steel with important work- 
ing parts chrome-plated. Measures 
53 x 134 in. Model A-140 comes 
complete with pencil stylus, charts and 
easy step-by-step instructions. Fowler 
Engineering, 1109 Maple St., Whit- 
tier 2, Calif. 

For more information— 
Circle 113, inside back cover 


Pipe Fitting Template 


Designed for layout and detail draw 
ings of piping systems, this template 
uses the double line. Perspective views 
are made by using the ellipses for the 
different sizes of pipe diameters, bell 
diameters and flange diameters. 

Six different scales, each scale with 
six sizes of piping ranging from 24 in. 
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New Parts and Materials. .. . . .continued 
pipe dia in À in. per ft scale to 11 in. 
pipe dia in 3 in. per ft scale. Tem- 
plate is made of 0.030 in. matte finish 
plastic; all cut-outs ate smooth and 
have pencil allowance for absolute 
accuracy. Actual size of the template 
is 8 x 54 in. Rapidesign, Inc., P. O. 
Box 592, Glendale, Calif. 


For more information— 
Circle 114, inside back cover 


Pen-Size Microscope 
Measures 0.001 to 1/10 In. 


Shorter than the ordinary fountain 
jen, this microscope has magnifying 
power of 50x. Focusing is accom- 
plished by placing the microscope near 
the object to be measured and tilting 
slightly to obtain the clearest image. 
A small concave reflector directs and 
intensifies light on the field. 

One-tenth of an inch—maximum 
measurement on reticle—is divided 
into 100 scale markings of 0.001 in. 
Estimating of 0.005 in. is done easily 
with reasonable accuracy. Interna- 
tional Development Co., 1 S. Reed 
St., East Riverton, N. J. 


For more information— 
Circle 115, inside back cover 


Flat-Bed Printer for 
Copying from Books 


This printer’s “floating” lid allows 
a maximum of 14 in. clearance be- 
tween lid and platen, making it useful 
for copying from books, thick bound 
volumes of magazines, post-type bind- 
ers of official records, originals on stiff 
board or heavy stock that cannot be 
printed on a rotary printer. The new 





New luff Tite * Fastener Prevents Leaks — 
Protects Surface—Absorbs Shock—Stops Squeaks 


Tuff-Tite is a new multi-purpose 
fastener with a one-piece metal 
head and assembled neoprene 
washer that gives you quick, se- 
cure, economical, leakproof fas- 
tening of metals and plastics. 

Use of Townsend’s Tuff-Tite 
makes possible watertight fasten- 
ing of galvanized steel, protected 
metal, stainless steel, aluminum, 
plastic and other roofing and sid- 
ing materials at substuntial sav- 
ings over conventional fasteners. 

Leaks between the head of the 
screw and the metal washer are 
impossible because they are made 
as one piece. When this fastener 
is tightened, the pre-assembled 
neoprene washer is trapped and 
controlled by an undercut in the 
washer head. The neoprene is 
forced into the hole and around 
the threads to form a watertight 
and airtight seal. 

Tuff-Tite fasteners provide sur- 
face protection in assembly of ap- 
*Trademark 


pliances and similar products. 
The neoprene washer provides a 
cushion that permits tight seating 
without cracking or chipping por- 
celain enamel and other fine fin- 
ishes. 

Where vibration noise is a prob- 
lem in automobiles, railroad pas- 
senger cars and machinery, the 
cast neoprene washer on Tuff- 
Tite fasteners acts as a shock ab- 
sorber—eliminates squeaks and 
chatter. 

Tuff-Tite fasteners are avail- 
able as self-tapping screws, thread 
cutting screws, drive screws, ma- 
chine screws, stove bolts, wood 
screws, nails and special products. 
They are made of carbon, alloy 
and stainless steel, aluminum, 
copper and other metals in a va- 
riety of head styles. 

To learn more about how Tuff- 
Tite can increase your fastening 
efficiency—improve your prod- 
ucts, use the coupon below or 
write. 


Townsend 


COMPANY * ESTABLISHED 1816 


Sales Offices in Principal Cities 


flat-bed printer can be used equally in Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 
well for all single-sheet originals, such 
as letters, clippings, tearsheets, in- 
voices. 

Used in conjunction with a separate 


TOWNSEND COMPANY 
Sales Department 
New Brighton, Pa. 


Name ci iM cilia a 
Company... 


Please send to me without 
obligation "Tuff-Tite" 
Bulletin TL-97. City 


ML din 
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....8 time Saving, 
cost cutting technique 
for industry! 


duplicating 


Many Di-Acro Precision Metal- 
working Machines are known 
throughout industry for their 
“Die-less Duplicating” perform- 
ance—producing parts to die accu- 
racy at a fraction of die cost. A 
great variety of experimental and 
production parts and components 
can be made to close tolerances 
without dies using one or more 
Di-Acro machines in combination. 


Investigate these 45 machines that 
punch, notch, roll, shear, bend and 
cut to form your product... better! 


Di-Acro Engineering 
Service is available 
without cost or obli- 
gation. 


PRECISION 
METALWORKING 
o eni MD MACHINES — — 
for bending a voriety saving "Die-Less Dupli- 
of materials. cating” techniques. 


See Di-Acro Exhibit, Booth 718, Western Metals 
Congress, Los Angeles, March 28—April 1 


O'NEIL-IRWIN MANUFACTURING CO. 


333 8th AVENUE * LAKE CITY, MINNESOTA 
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processing unit, this printer is said to 
be able to make copies in ] min with 
the new dry transfer-process photo- 
copy materials. It can also be used 
with the older and more conventional 
wet-process materials. Peerless Photo 
Products, Inc., Shoreham, N. Y. 


For more information— 
Circle 116, inside back cover 


Appointment Wall Calendar 


This 164 x 22 in. calendar has 23 x 
23 in. date blocks for writing in en- 
gagements, memoranda and instruc- 
tions. It may be ordered beginning 
with any month of the year and there 
are six weeks shown on each sheet 
(two weeks of the coming month). 
Commercial Press, 3521 Butler St., 
Pittsburgh 1, Pa. 


For more information— 
Circle 117, inside back cover 


Portable Photocopying 


An improved model of a portable 
photocopying machine permits copy- 
ing of material bound into tight vol- 
umes or permanently mounted on 
walls. 

The two-part photocopier, which 
obtains copies from flat material as 
well as from hard-to-reach matter owes 
its extreme versatility to an exclusive, 
inflatable plastic cushion. By inflating 
the cushion to the desired “round- 
ness” the copying device is made to 
compensate for the contours of the 
material to be copied. Copies are 
produced in about 40 sec. The unit 
is available in two sizes, 84 x 14 in. 
and 8 x 10 in. F. G. Ludwig, Old 
Saybrook, Conn. 


For more information— 
Circle 118, inside back cover 


Copies At 25 Fpm 
A 2500 w, 44-in. wide whiteprinter 


operating on 230 v, 60 cycles, ac, uses 
the dry ammonia vapor method of 
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diazo reproduction. Both cut sheets 
and rolled stock can be handled, and 
in any length. The electronic drive 
provides speed control, with a full stop 
and reversal switch for emergency re- 
turn of originals. The speed control 
also automatically varies the develop- 
ing temperature, thus assuring full, 
non-fade development at al! speeds, 
with low volume consumption of am- 
monia. Another electronic control 
automatically centers the sealing sleeve 
across the developer section. Separate 
storage compartments are provided for 
both cut sheets and rolls. 

Size is 60 x 20 x 62 in. high, plus 
14-in. feedboard. Occupies 8 sq ft of 
floor space. P&H Sales Corp., 5640 
N. Western Ave., Chicago 45, Ill. 

For more information— 
Circle 119, inside back cover 


Regulated Power Supply 


A tubeless magnetic amplifier regu- 
lated power supply has a d-c output of 
6 v, +10 per cent, at 5 amp continu- 
ously, and is magnetic amplifier regu- 
lated to +1 per cent for a- line 
input changes of 95-130 v, as well as 
for d-c load changes from 10 per cent 
to full load. The response time of the 
unit is 0.2 sec max and the ripple is 
] per cent. The a-c input is single- 
phase, 60 cycles. The overall dimen- 
sions are 19 x 11 x 83 in. and the 
weight is 55 Ib. The unit may be 
supplied with or without meters or 
cabinet and contains no tubes, using 
a selenium rectifier stack for the a-c 
to d-c conversion and saturable re- 
actors for the regulation circuitry. 
Perkin Engineering Corp., 345 Kan- 
sas St., El Segundo, Calif. 


For more information— 
Circle 120, inside back cover 


Dc Power Supply 


Ac hum or ripple is said to be less 
than 1 per cent at 5 amp in this power 
supply, which is said to provide a con- 
tinuously variable source for voltages 
from 0 to 14 v and 0 to 28 v for all 
current loads from 0 to 5 amp. Inter 
mittent loads up to 10 amp can be 
obtained. Exact current and voltages 
are indicated on D’Arsenval-type me- 
ters. Size 12 x 7 x 84 in., weight 28 Ib. 

Another similar model, Model E, is 
being introduced at the same time. 
This unit operates with less than 5 per 


Product Engineering — March, 1955 


IF YOUR NEED IS TO GET ELECTRIC 
CURRENT FROM A STATIONARY WIRE 
TO A ROTATING OBJECT, THERE’S NO 
ONE WHO CAN DO IT BETTER THAN 
PMI 

From miniature one circuit slip ring assem- 
blies to giant 8-foot complete installations, 


PMI can produce electro-mechanical de- 
vices to meet your most exact requirements. 


PROJECT 13£270 
S.R.A. for ground-to-air radar. Customer: 
Goodyear Aircraft Corp. Rings carry 208 
volts RMS 60 cycle. Circuits withstand 
2,500 volts RMS 60 cycle. Adjacent ring 
cross talk at 30 me is 60 DB. 80 Circuits. 


P M INDUSTRIES, INC. 
266 FAIRFIELD AVENUE 


STAMFORD, CONNECTICUT 











Your Hydraulic Circuit in a Nutshell 


Raise or lower the load with 
throttied smoothness . . . hold 
HK at any point with no "sag" 
or drop. 





Tilt the platform forward or 
beck quickly and without 
shock while standing still or 
in motion. 


C (Q9 


Hold the load securely 
clamped . . . or provide other 
lateral or rotary motion time 
and labor-saving functions. 


Mhile 


HYDRECO 


HOLLOW PLUNGER 


— 





V-13 Series 3 Plunger Valve 
with piston-type Relief Valve. 
Location of ports and con- 
trols reversible. Available 1 
to 5 plungers...5 to 80 gpm. 


Reducing the "spaghetti" in a circuit is heads- 
up engineering, but this is just one of the 
many advantages you enjoy with HYDRECO 
Control Valves. What can a valve do for 
you? What have you a right to expect of a 
hydraulic valve? HYDRECO answers these 
questions with definite performance, history 
that shows how your machines can do more 
— Quickly — Precisely and Dependably! You 
put complete control at the fingertips of the 
operator when your equipment features — 


HYDRECO 
Od Power / 


Earth Moving and Materials: Handling opera- 
tions probably represent the most rigorous 
service hydraulic components are called 
upon to perform. It is significant that HYDRE- 
CO Valves, Pumps, Motors and Cylinders are 
the most frequently used in these fields. 

To improve the performance of existing 
equipment or to add functions and complete 
dependability to projected designs — get all 
the facts on HYDRECO Oil Power. 


for full information on HYDRECO Control and Auxiliary 
Valves . . . accept the assistance of HYDRECO engineers 
and their experience in developing "circuits that work". 


HY DRECO pivision 


THE NEW YORK AIR BRAKE COMPANY 
1112 EAST 222nd STREET eCLEVELAND 17*0HIO 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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New Parts and Materials...... continued 


cent ripple at 5 amp. Flectro Products 
Laboratories, Inc., 4503 N. Ravens- 
wood, Chicago 40, Ill. 


For more information— 
Circle 121, inside back cover 


Power Supply of 200-325 V 


This 200-325 v, 300 milliampere, 
regulated d-c power supply has a panel 
height of 83 in. and depth behind 
panel of 9} in. Stability is better 
than 0.1 per cent for line or load vari- 
ations, ripple less than 1.0 millivolt. 
Transient response is less than 150 
microseconds. The unit has oil-filled 
capacitors, boro-carbon resistors, a pat- 
ented voltage control, 40 F rise trans- 


formers. Available with or without 
meters. Power Designs, Inc., 119-22 
Atlantic Ave., Richmond Hill 19, 
N. Y. 


For more information— 
Circle 122, inside back cover 





Dynamometer for 
Small Motors 


A means of loading and measuring 
the torque delivered by small instru- 
ment and servo motors is provided by 
this dynamometer. The break-away 
torque of potentiometers and gear 
trains may also be measured. 

An accuracy of better than +3 pei 
cent may be obtained on any torque 
reading between 0.1 and 15 in-oz. 
The instrument will operate at any 
speed where the power developed is 
20 w or less. Bischof Die & Engraving 
Co., 1405 16 St., Racine, Wis. 


For more information— 
Circle 123, inside back cover 


Tubeless Magnetic 
Amplifier Power Supply 
Exceptionally low ripple and precise 
regulation characterize this d-c power 
supply. Developed for airborne appli- 
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New Parts and Materials continued 
cations, this power supply is said to be 
equally adapted to bench use in the 
laboratory to operate strain gages and 
scientific instruments requiring pre- 
cise regulation and low ripple. The 
unusually small size, 12 x 7 x 9 in, 
was designed to fit the supply into the 
same space occupied by the battery it 
replaces. 

Delivering continuously 0 to 1.5 
amp, voltage is easily adjusted within 
the range of 28 to 32 v, dc, while the 
single-phase input fluctuates between 
105 to 125 v and 380 to 420 cvcles 
per sec, ac. Regulation is held to 
better than 0.2 per cent with 5 milli- 
volt rms ripple throughout a tempera- 
ture range of —30 F to 120 F and at 
altitudes up to 70,000 ft. Recovery 
time is better than 0.2 sec. Engi- 
neered Magnetics, 11812 Teale St., 
Culver City, Calif. 


For more information— 
Circle 124, inside back cover 


Force Indicator 


With 30 Lb Capacity 


A force indicator that is shaped for 
easy hand operation or for use in per- 
manent test set-ups is provided with 
six stainless-steel attachments for the 
accurate measurement of many types 
of linear and rotational forces. The 
indicator uses a compensated spring 
mechanism (gradient error is as small 
as 0.10 per cent) and a fully jewelled 
dial indicator. The overall accuracy 
of all 13 models in this line is 4 of one 
scale division, equivalent to +4 Ib for 
the new 30-Ib model. Hunter Spring 


Co., Lansdale, Pa. 


For more information— 
Circle 125, inside back cover 


Insulation Measurement 


A line of insulation measuring in- 
struments with a maximum sensitivity 
of 500 teraohms (500 x 10" ohm) to 
cover modern insulation materials has 
been made available for laboratories, 
factories and field work. The units are 
produced by a W. German instrument 
maker. 

The various types available have 
sensitivities ranging from 0.2 meg- 
ohms to 500 x 10" ohm and provide 
fixed test voltages of 10, 100 or 500 v, 
one model having a variable test volt- 
age of from 100 to 1000 v. Test 
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DUDCO 
THE NEW YORK AIR BRAKE COMPAN 


1712 EAST NINE MILE ROAD * HAZEL PARK * MICH 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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For "Close and Hold" and Other 
Variable Delivery Applications 


DUDCO 
VARIABLE DELIVERY PUMPS 


Series PV-600 


5000 


The DUDCO PV-600 Series Variable Delivery Pumps give designers 
and users a source of Fluid Power that sets new standards of efficiency, 
flexibility, performance AND economy. Desigu’ features eliminate ex- 
cessive heat... major cause of accelerated wear, bearing failure and 
pump deterioration. And, these pumps operate with maximum perform- 
ance with an exceptionally wide range of hydraulic fluids . . . oils, 
synthetics and non-flammables. 


Available in Pressure Compensated and Hand Wheel Control types. 
The PVC Models provide integral pressure control where regulation 
is achieved within the pump itself. At zero flow, the pump operates at 
normal speed and maintains holding pressure with negligible power 
consumption. The PVM Models incorporate a manually operated flow 
regulator that affords accurate adjustment of delivery between the 
limits of full flow and zero flow. Output of this pump can be speedily 
adjusted to meet the flow requirements of the machine being operated. 


Get all the facts on this PV-600 Series. Write for 
Bulletin DP-350 and other new developments in 
DUDCO DUAL-VANE PUMPS and MOTORS. 


DIVISION 














HEL £ 
REFRACTORY CONTACTS 


" . o 
maintain low temperature 


rise on new Westinghouse 


Quicklag-P Circuit Breaker 


i. bue 


On its new Quicklag-P plug-in cir- 
cuit breaker, Westinghouse has in- 
stalled Gibsiloy W-10 silver-tungsten 
contacts because they withstood a 
rigorous 5,000-amp short circuit test 
and maintained low temperature rise. 
These Refractory Gibsiloys carry the 
load, maintain low contact resistance, 
have high interrupting rating, and 
never need maintenance—factors 
which make them well suited for the 
Westinghouse Quicklag-P. 

Gibsiloy W-10 is exceptional 
among refractory contact materials 
because of its high conductivity and 
high resistance to sticking when in- 
terrupting short-circuit currents. Be- 
cause it maintains low temperature 
rise even with small contacts, it is 
especially appropriate for small cir- 
cuit breakers similar to the Quick- 
lag-P—using one pair of contacts 
per pole. 

No silver plating of Gibsiloy W-10 
is required to maintain low contact 
resistance during shelf life. 

Temperature rise of circuit breakers 
and other electrical apparatus can 
often be reduced by adopting 
Gibsiloy W-10 contacts. To solve this 
and other problems involving con- 
tacts, call on the people whose busi- 
ness has been exclusively the design 
and manufacture of electrical contacts 
for 21 years. Let Gibson engineers 
know your needs. 


Write for free Catalog C-520. 
It contains much useful technical 
information. 


CONTACT GIBSON FIRST 


* R 
h ibsi loy 
ELECTRICAL CONTACTS 


y 


4 
TY, ditAta oy 


Gipson Efectric COMPANY 
8358 Frankstown Ave., Pittsburgh 21, Pa. 
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samples can be measured grounded, | 
ungrounded or with guard-ring elec- 
trodes, and operation is from line or | 
self-contained batteries. 

These meters are said to be useful 
for high-accuracy measurements, +3 
per cent in center of scale for all 
ranges. These measurements are made 
according to ASTM standards. Appli- 
cations include testing of resistors, 
capacitors, cables, switches, tube sock- 
ets, transformers and many other com- 
ponents. Federal Telephone & Radio 
Co., Clifton, N. J. 


For more information— 
Circle 126, inside back cover 


Measures Low Resistance 
Within +0.20 Per Cent 


Low resistances of 10 to 10,000 
ohm may be checked with this device. 
Three ranges for full scale resistance 
values are selected by a front panel | 
switch. In operation, the unknown | 
resistance is connected to the appro- | 
priate terminals, the range switch set, | 
a key depressed and the potentiometer | 

| 





turned to obtain a null indication on 
the zero center galvanometer. The 
value of the unknown is then read di- 
rectly from dial setting and multiplied 
by the appropriate factor of ten. 

The dial-lock on the potentiometer 
also enables the operator to pre-select 
and lock into place a resistance value 
for rapid checking of tolerances or 
comparisons without fear of inad- 
vertently bumping the dial off its 
setting. Beckman Instruments, Inc., 
1432 Nevin Ave., Richmond, Calif. 


For more information— 
Circle 127, inside back cover 


Electric Accelerometer Head 


Designed for use with carrier-type 
instrumentation systems and available 
over a wide range of natural frequen- 
cies and sensitivities, an electric ac- 
celerometer head, Type AMS-20A, has 
a moving element which is a single 
metallic ribbon, or filament, under 
tension and in damping fluid. This is 
said to make possible efficient, accu- 
rate damping to any desired degree. 
It also insures vibration in only one 
mode without harmonic resonance. 

Deflection of the filament under 
acceleration is measured by induc- 
tance-type gages which are connected 























ONE. BATH in a 
LIFETIME and 
that’s in oil... 


That oil saturates every pore 
and will, in the majority of 
cases, lubricate a powdered 
metal bearing or bushing for 
its entire life. This feature 
cuts maintenance costs be- 
cause it eliminates the need 
for frequent oiling. It adds 
years of service to a machine 
ecause the oil is automati- 
cally metered to the mating 
surfaces in proportion to 
velocity and load. Let us 
quote on your next 
order for pow- 
dered metal bear- 
ings or bushings. 
You will find our 
delivery very fast 
. » . Our quality ex- 

cellent. 



























FREE! d . 


Send for our illustrated 
folder. It is full of useful data. " 


DETROIT SINTERED 
METALS CORPORATION 
18434 Fitzpatrick Ave. 
Detroit 28, Mich. 
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in a full four-arm bridge circuit giving 
low impedance output, eliminating 
the need for cathode follower acces- 
sories. It is available over a wide range 
of natural frequencies from zero to 
1,000 cycles per sec and in accelera 
tion ranges from zero to 500 G. Hath 
away Instrument Co., 1315 S. Clark- 
son, Denver, Colo. 


For more information— 
Circle 128, inside back cover 


Titanium Accelerometer 
Withstands Up to 30,000 G 


Produced specifically for research in 
drop testing and impacts of projectiles 
against solid objects, this instrument 
is said to provide measurement ac 
curacy of +10 per cent from 5 to 
10,000G. 

The unit is designed to eliminate 
the effects of acoustic fields and blast 
pressures encountered with compres 
sion type accelerometers and, having a 
special type piezoelectric ceramic, re- 
portedly provides better linearity and 
temperature stability than pure barium 
titanate. Model A 330 uses a new seis- 
mic suspension and is constructed of 
titanium throughout. It measures 1} 
in. and lv in. in height. It weighs 
13 oz exclusive of cable. Gulton Mfg. 
Corp., Metuchen, N. J. 


For more information— 
Circle 129, inside back cover 


Pressure Pickup 
With 1/4 In. Diaphragm 


For the measurement of pressures 
up to 7000 psi, these pickups are said 
to provide high sensitivity and high 
frequency response. They are of the 
flush-mounting type and can be 
mounted in a *«-24 threaded hole. 

The over-all size of these pickups 
permits several units to be mounted 
close together for pressure differential 
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IT’S TOUGHER * MORE DUCTILE * 
SMOOTHER * MORE ECONOMICAL 
TO FABRICATE 


IS TOUGHER .. . Avon's own exclu- 
sive high frequency resistance welding method produces an entirely 
new uniformity of grain structure in the welded and adjacent wall 
area by meons of an advanced type of electronic control. This 
exclusive process combined with our improved cold drawing of 
larger size tubing into smaller diameters is responsible for the 
extremely smooth surface finish, closer diameter tolerances and new 
ease of fabricating. 


HAS A PERFECTED SINGLE WALL 
CONSTRUCTION . . . Avon is able to offer thin wall tubing as a 
highly impressive substitute for costlier tubing—both ferrous and 
non-ferrous— because of its hi-cycle method of controlled welding. 
This tubing is avcilable in three tempers— "as welded," "as drawn" 
and annealed to insure the last word in adaptability to varied 
tubing uses. It is more economically fabricated —takes tougher 
bends, beads, flares, etc. — withstands pressures up to 18,000 PSI— 
has no equal in resisting the severest types of fatigue from vibration. 


IS EASIER TO FABRICATE... 

Avon's exclusive tube making process has proved itself, matching 
the most difficult forming operations, with a higher degree of 
ductility and tensile strength to insure new 

fabricating ease, lower scrap loss, greater 

performance reliability. Today our mills are 

successfully producing over 7 '/2 million feet 

per month for hundreds of important 

tubing applications. Our sales engineer- 

ing staff will gladly assist you . . . or send 

vs your blue prints for tube quotations. 


Ye" O.D. to X* O.D. 
PLAIN OR TERNE COATED 


Avon TUBE DIVISION 


HIGBIE 


ROCHESTER 





MANUFACTURING CO. 


MICHIGAN 


PRESSED METAL DIVISION 
THE STANLEY WORKS, 4143 Lake St., New Britian, U.S.A. 


OFFICES: NEW YORK, CHICAGO, SAN FRANCISCO, LOS ANGELES AND SEATTLE 
SPECIAL HINGES, STAMPINGS AND DEEP DRAWINGS 


STANLEY TOOLS* STANLEY HARDWARE 
STANLEY ELECTRIC TOOLS * STANLEY STEEL STRAPPING * STANLEY STEEL 
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New Parts and Materials continued 


measurements. The natural resonant 
frequency of the pickup mechanism 
approaches 20,000 cycles per sec at 
the higher ranges of pressure, and the 
new 4-in. units are particularly suit- 
able for the accurate detection of rapid 
transient pressures. For pressure meas- 
urement at very high temperature, a 
water-cooled adaptor is available. Fre- 
quency response when using this 
adaptor is 3000 cycles per sec. 

Standard 1-in. pickups are available 
to cover pressure ranges of 0—300, 
0—1000, 0—2000, 0—3000, 0—5000 
and 0—7000 psi. Measurements may 
be made either of gage pressure (psi) 
or absolute pressure (psi) and are ac- 
curate to 0.5 per cent of full scale at 
70 F. Standard units are available 
which operate with minimum a-c or 
d-c excitation voltages of 6, 12, or 
15 v, with bridge resistances of 350, 
600, or 800 ohm, and minimum full- 
scale outputs of 20, 40, or 50 millivolt 
respectively. 

In many applications, pickup out- 
put signals are large enough to be used 
directly without amplification. Insula- 
tion resistance from pickup case to 
ground is 100 megohms min and hys- 
teresis is no more than 0.25 per cent 
of full scale. Dynamic Instrument 
Co., Inc., 28 Carleton Ct., Cam- 
bridge, Mass. 


For more information— 
Circle 130, inside back cover 


One-Piece Wedge Clamps 


Cushioned clamps featuring one- 
piece, built-in wedges are said to exert 
even, positive pressure upon the en- 
tire circumference of conduit or line. 
The wedge is an integral part of the 
cushion and cannot be dislodged. 
Rapid installation and prevention of 
shape distortion are claimed. ‘The new 
wedge clamps are available from stock 
in general purpose, fuel resistant and 
high temperature rubbers. Bare clamps 
are of dural or steel. Universal Metal 
Products, Inc., Bassett, Calif. 


For more information— 
Circle 131, inside back cover 


Low Resistance Ohmmeter 


A low-resistance ohmmeter, featur- 
ing extremely low test current, is said 
to be especially adaptable to measure- 
ment of relay contact resistance, fuse 
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New Parts and Materials......continued 


resistance, bonding and ground wire 
resistance and any other application 
requiring low resistance measurements 
with minimum test current. The 
Model LRO has an accuracy of +1 
per cent of full scale reading. Ranges 
include full-scale readings of 0.1, 1 
and 10 ohm. The scale is divided into 
100 divisions—one division on the 
0.1 range being 0.001 ohm. 

With the Model LRO ohmmeter, 
current passing through the test piece 
never exceeds 110 milliamperes on any 
range. Protection for meter is incor- 
porated in the event resistance being 
measured is outside range of instru- 
ment, or open. Connection to resist- 
ance to be measured is made by special 
test lead supplied with the instrument, 
which provides for terminal measure- 
ment for increased accuracy in the 
low resistance range. Instrument is 
entirely self-contained. Power is sup- 
plied by standard flashlight battery 
of 14 v. Industrial Instruments, Inc., 
Cedar Grove, N. J. 

For more information— 
Circle 132, inside back cover 


Rubber or 
Plastic-Lined Valve 


A type of control valve for handling 
solids in suspension, acid slurries or 
other bulky materials, can be operated 
either pneumatically or hydraulically 
for control or on-off service. The 
valve body is cast iron and the sleeve 
is pure gum rubber, butyl or neoprene. 
The valve does not require a large 
mechanical operator externally to close 
it. The impulse from the instrument 
or solenoid can be put directly in the 
valve body. Available in sizes of 1 to 
24 in. Red Jacket Co., Inc., Invest 
ment Building, Pittsburgh 22, Pa. 


For more information— 
Circle 133, inside back cover 
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Solution! 


by ACME CHAIN ENGINEERS 


ACME engineers are roller chain experts . . . continually 
abreast with the advances in roller chain application. Whatever 
your problem, involving chain, call for the voluntary service of 
an ACME engineer. Write or phone Holyoke JEfferson 2-9458 


" 


fin, 
A /j 


f 
—— 
d 
7 


Write Dept. 1S 

for new illus- 

trated 76 page 

catalog on use 

and application HOLYOKE 
of roller chains MASSACHUSETTS 
and sprockets. 





UNIFORMITY 


ABBOTT BALLS 


In any given shipment of 
Abbott carbon steel Bear- 
ing Balls you'll find UNI- 
FORMITY of size tolerances 
and sphericity. This is 
because Abbott production 
standards are geared to 
meet Industry’s most rigid 
requirements. Every Abbott 
Bearing Ball — Deep Hard- 
ened and Tempered for 
maximum shock resistance 
and load carrying ability — 
is a model of precision, 
unsurpassed for sphericity, 
size tolerance, depth of case 
and other essentials of fine 
carbon steel bearing balls. 


Specify Abbott... you can’t 
ask for a better carbon steel 


ball! Qu» 


THE ABBOTT BALL CO. 
55 Railroad Place, Hartford 10, Conn. 
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CATALOGS and BULLETIINS 


To obtain copies of literature described below, circle corre- 
sponding number on postcard inside bach cover. 


Shaft Oil Seals—Bulletin S-102, 99 pp, 
is actually a catalog. First section dis- 
cusses factors involved in choosing a 
shaft seal for a particular application. 
Effects of seal material (leather, felt, 
rubber, synthetic), shaft or bore finish, 
speed and load are covered. More than 
20 types of cased and bonded seals are 
illustrated and described. 

Tables of standard sizes for each 
seal made by this company are pro- 
vided, with each listing headed by a 
cross-sectional drawing detailing con- 
struction. Operating speeds, service 
temperature ranges, shaft and bore 
requirements and lubrication recom- 
mendations are provided. 

A discussion of engineering con- 
siderations covers shaft speed, tem- 
perature, pressure, shaft hardness, fin- 
ish and diameter, alignment, runout. 
Additional pages are devoted to instal- 
lation recommendations and an analy- 
sis of common causes of premature 
failures. Albert Trosted Packings, Ltd., 
Lake Geneva, Wis. 


Circle 134, inside back cover 


Aluminum Casting Alloys—Handbook, 
60 pp. Following specifications, cross- 
indexed, are included: Federal, Navy, 
Militarv, Society of Automotive Engi- 
neers, Aeronautical Material Specifica- 
tions, American Society for Testing 
Materials. These pertain to sand and 
permanent mold castings, die castings 
and ingots. Industry nomenclature 
and nominal compositions are given 
for wrought alloys. 

Heat treatment, corrosion, and the 
effect of alloying elements such as 
copper, magnesium, silicon, manga- 
nese, iron, zinc, nickel and titanium 
are thoroughly discussed. Gas removal, 
moisture effects, shrinkage, cracks, 
dross, pouring temperature and test 
bars are covered in the section devoted 
to sand and permanent mold castings. 
Also described are melting, fluxing and 
related problems of die casting. Fed- 
erated Metals Div., American Smelt- 
ing and Refining Co., 120 Broadway, 
New York 5, N. Y. 


Circle 135, inside back cover 


Stainless Tubing and Pipe—Catalog 
36 pp. Each of 11 types of fabrication 
is described separately, with drawings 
and photographs. Helpful hints tell 
how to design for economical fabrica- 
tion. A basic section gives the fabri- 
cating characteristics of ferric, aus- 
tenitic and certain specialty steels. 
Tables provide detailed information 
on cold bending and coiling of both 
tubing and pipe. Carpenter Steel Co., 
Union, N. J. 


Circle 136, inside back cover 


Speed Reducers—Catalog CHW-654, 
7 pp, gives complete dimensional 
drawings and horsepower and torque 
ratings for each size currently avail 
able. Winsmith, Inc., 11 Eaton St., 
Springville (Erie County), N. Y. 


Circle 137, inside back cover 


Aluminum Mill Products — Brochure, 
16 pp, contains a complete wrought 
aluminum alloy selection guide, which 
outlines general properties of various 
aluminum mill products and lists their 
applications. A casting alloy selection 
guide also is included. The various 
methods of fabricating and finishing 
aluminum are also briefly explained. 
Reynolds Metals Co., 2500 S. 3 St., 
Louisville, Ky. 


Circle 138, inside back cover 


Hydraulic-Pneumatic Power Unit- 
Bulletin, 16 pp, includes drawings, 
photographs, graph and table. Appli- 
cation to clamping closure, compres- 
sion, extrusion, squeezing and crush- 
ing in presses and other machinery is 
described. Pantex Mfg. Corp., P. O. 
Box 660, Pawtucket, R. I. 

Circle 139, inside back cover 


Copper and Copper Alloys—Publica- 
tion B-34R, 24 pp. Included in this 
completely revised edition are ASTM, 
ASME, AWS, SAE, AMS, federal, 
military, army, navy, and joint Army- 
Navy specifications. The new index is 
divided into two sections. The first is 
a list of the most generally used alloys 
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instant response! Trouble-fre 
are electro-hydraulic, with no 
Safe — because the motor — 
"power unit! Sure — because their die 
sizes, materials, and ope 
give you the perfect solution t 


-~ problems —as they 


Normally Open and Normally Closed Shut-Off Control 
ors = X 
Up to b000 ps: 
ol s oí Saunders, Single or Double - 
Bonneted , ‘Screwed or Flanged Connections. 
Cast Tron, Bronze, Cast Carbo , 9tain 


Bronze, Stainless . rome Stainless Teflon and High 


Temperature Glands. 


t. Equal Percentage | Drop 

v- Port, Goen ‘how | 100% Drop: Port Guided or Stem Guided 

. , H-3 and H-5 each with ower Ratings of 60, 80 and 
180 VA. 
Variable Opening and Closing Speeds from 4 to 161 Seconds 
- Ontrol, Fail-Sale on Current Interruption. AW 1575 
and "0 Volts, 50/60 Cycle AC 
or Waler, Steam, Oil, Gas—All Types of Liquids and Gases 
— Corrosive Chemicals, High Temperatures and Pressures 


rool and Explosion Proof Housings, Dust Shields, 
Limit Switches, Heaters, Manual Operation 


GENERAL CONTROLS 


PLANTS: GLENDALE, CAL. - BURBANK, CAL.- SKOKIE, ILL. è 38 BRANCH OFFICES SERVING THE NATION 


America’s Finest Automatic Controls 
MANUFACTURERS OF AUTOMATIC CONTROLS FOR THE HOME, INDUSTRY, AND THE MILITARY 
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NOW LINKED TOGETHER. ~ 


DAYSTROM INSTRUMENT and AMERICAN 
GYRO—a team of proven ability, know-how — L da 
experience for the solution of any electronic, 


DAYSTROM INSTRUMENT, A-rchbota, Po. 
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scopic, control and auto 
LESS of SCOPE. or. XAENTTÜBE from 


FIRE CONTROL” 
SYSTEMS 

RADAR 
GYROS 
COMMUNICATIONS, 
MINIATURIZATION » 


NAVIGATION 
COMPUTERS 


r- 
f£ 


7 a 4. 


Raving 
> >. 


—— 


ENT — Archbald, Pa. 


In a big modern plant of 
350,000 square feet 
Daystrom Instrument is 
staffed and equipped to 

^ develop, design and manu- 
facture precision electronic 
and mechanical instruments 
for the Armed Forces and 
industry. The very finest 
modern machinery and 
eduipment is available at 
Daystrom for the manufac- 
ture, assembly afid test of 
these products. 


,DAYSTROM INSTRU 


NUCLEAR Yer, 


1222222525: 
n 


AMERICAN GYRO = Santa Monica, Calif. 


Products and facilities of American Gyro Div. of Daystrom 
Pacific Corp. perfectly complement the products and facilities 
of Daystrom Instrument. American Gyro components and 
control systems are outstanding in a field demanding pre- 


cision, accuracy, and ruggedness, 


Daystrom Instrument is 


proud to welcome this new member to the family of Daystrom 


I ncorporated. 


Catalogs and Bulletins. ...... continued 
made by the company, together with 
the applicable specifications of the 
agencies. The second section lists spec- 
ifications in numerical order with a 
brief description of the material as to 
alloy, grade, type, temper, anneal. 
American Brass Co., Waterbury 20, 
Conn. 


Circle 140, inside back cover 


Aluminum Bronzes—Technical Data 
Bulletin 15.100, 1 pp, lists properties 
for 18 alloys, including chemical com- 
position, tensile and yield strengths, 
elongation, reduction in area and hard- 
ness. Fansteel Metallurgical Corp., 
11644 Cloverdale Ave., Detroit 4, 
Mich. 

Circle 141, inside back cover 


Stainless Steel—Wall chart provides 
engineering properties of wire, rod and 
strip. Measures 17 x 22 in., and folds 
into a 81 x 11 in. folder. Over 20 al- 
loys in martensitic, ferritic and austen- 
itic groups are described and proper- 
ties listed. Alloy Metal Wire Div., 
H. K. Porter Co., Inc., Prospect 
Park, Pa. 


Circle 142, inside back cover 


Transfer Machine—Folder, 4 pp, de- 
scribes 11-ft long, 2 ft-8-in.-wide trans- 
fer unit having 20 stations per side. 
Drive is a 2 hp electric motor, sup- 
plied. Ferguson Machine & Tool Co., 
Inc., P. O. Box 191, St. Louis 21, 
Mo. 


Circle 143, inside back cover 


Index Tables—Catalog 300, 12 pp, de 
scribes index tables for high speed 
production. Contains assembly draw- 
ings, tables of load ratings and di- 
mensions of over 150 models and data 
on the indexing mechanisms. Fergu- 
son Machine & Tool Co., P. O. Box 
191, St. Louis 21, Mo. 


Circle 144, inside back cover 


Metal Tubing—Bulletin 40, 8 pp, con- 
tains information needed for selecting 
46 principal analyses of tubing. Stain- 
less steel, nickel and nickel alloys, 
carbon and alloy steels, beryllium cop- 
per and titanium are covered. A short 
summary of the principal properties 
of each analysis and its normal produc- 
tion limits is given. The properties of 
six glass sealing alloys, used primarily 
for glass-to-metal seals in the elec- 
tronic and electrical manufacturing 
industries, also are given. Superior 
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Catalogs and Bulletins. . . . Continued 
Tube Co., 1556 Germantown Pike. 
Norristown, Pa. 


Circle 145, inside-back cover 


Titanium Tubing—Bulletin 43, 8 pp, 
covers seamless, welded, tube-reduced 
tubing. Also described are production 
limits (from 0.012 to 1.500 in. OD), 
tubing tolerances, mechanical and 
physical properties of three standard 
tempers, typical analysis and available 
finishes. Superior Tube Co, 1556 
Germantown Pike, Norristown, Pa. 


Circle 146, inside back cover 


Pipeline Joints—Bulletin, 4 pp, pro- 
vides cross-sectional drawings, specifi- 
cations of ball, revolving and swivel 
joints. Barco Mfg. Co., 500 Haugh 
St., Barrington, Ill. 


Circle 147, inside back cover 


Steam Jet Apparatus—Bulletin J-1, 10 
pp, includes information on jet prin- 
ciple, jet apparatus terminology, and 
data on jet construction, operation and 
the advantages offered by jet appa- 
ratus. Various functions performed by 
jet apparatus are outlined, the types 
of apparatus best suited for each func- 
tion are identified, and each type of 
apparatus is described. Schutte and 
Koerting Co., Dept. J-O, Cornwells 
Heights, Bucks County, Pa. 


Circle 148, inside back cover 


Electro-Mechanical Amplifier — Book- 
let, 4 pp. Charts and diagrams illus- 
trate proportional and reversible torque 
control, high power gain, fast response 
and high sensitivity. Electomic De- 
signs, P. O. Box 1156, Greenwich, 
Conn. 


Circle 149, inside back cover 


Valves—Folder 5417, 4 pp, describes 
line of precision controlled valves, for 
high and low pressures and wide 
ranges of temperature. C. E. Squires 
Co., 18502 Syracuse Ave., Cleveland 
10, Ohio. 

Circle 150, inside back cover 


Solenoid Valve—Folder 215, 12 pp, 
contains flow rate charts and stand- 
ardized specifications. Industrial Sales 
Div., Dept. 118, Hays Mfg. Co., W. 
12 St., Erie, Pa. 


Circle 151, inside back cover 


Metallic O-Rings — Booklet, 16 pp, 
provides photographs, cross-sectional 
drawings, curves, tables describing 
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MAKE "STANDARD" YOUR 


SOURCE FOR— 


e WELDED MECHANICAL TUBING 


nder PUNISHMENT 


o WELDED STAINLESS TUBING 


e BOILER AND HEAT EXCHANGER 


TUBING 


è EXCLUSIVE "RIGIDIZED” 


PATTERNS 


STEEL TUBING SIZES: '4" 


STAINLESS SIZES: 


O.D. TO 5/4" 
4" O0.D. TO 4^" 


STANDARD CYLINDER TUBING 


"Mirror Finished" to pre- 
cision tolerances, it's used in 
automobile shock absorbers, 
power steering, hydraulic 
pumps... without further 
sizing or finishing. 


Here’s a busy part of an automobile 
shock absorber that’s built for 
brutal punishment. It’s Standard’s 
modern “mirror-finish” Cylinder 
Tube. So that it won't weaken or 
leak under punishment, every inch 
of this tubular "toughie" must 
measure up to exacting specifica- 
tions—in cylinder finish . . . in LD. 
tolerances as close as .001” ... 
in extreme uniformity of wall thick- 
ness and concentricity ...in internal 
pressure resistance, to shocks up to 
9000 P.S.l. The elimination of 
broaching or further processing of 
any kind effect significant savings 
for our customers in product 
assembly. 


As you see here, the engineering 
involved behind the application of 
tubing to your product is more than 
skin deep at Standard. Our engineers 
will gladly show you why in helping 
you with your tubular application— 
whether it involves a simple structural 
or mechanical member... 

or a precision application. 


Send for 8-page folder on 
all Standard products or see 
Sweet’s Design Catalog. 


THE STANDARD TUBE CO. 


TAI. E = 


0.D.—.020 TO 


i 


| 


0.D.—.028 TO .260 WALL. 
,154 WALL. 
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OFFER — 


TET 


Are your machines adaptable 
to different jobs — some requir- 
ing seconds — others requiring 
minutes? 


The Microflex Timer with 
micrometer accuracy and large, 
easy to read, wide range dial, 
makes this variation easily and 
quickly adjustable. 


The Microflex is designed for 
outstanding ruggedness and 
dependability. Take advantage 
of the outstanding features of 
this timer for your ‘processing 
machines. 


Write for FREE BOOKLET 


“See What Timing Can Do For You” 
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characteristics and properties of 
O-rings made of stainless and alumi- 
pum. United Aircraft Products, Inc., 


1116 Bolander Ave., Dayton, Ohio. 
Circle 152, inside back cover 


Torque and Induction Motors—Cata- 
log EL-3A, 25 pp, has tabular data, 
curves, drawings giving electrical char- 
acteristics, specifications, construction, 
dimensions, ratings. Electric Indicator 
Co. Inc, Camp Ave, Springdale, 
Conn. 

Circle 153, inside back cover 


Aluminum Fasteners—Booklet, 8 pp. 
Included are bolts, screws, binding 
posts, rivets, washers, knobs, nails and 
license plate fasteners. Aluminum Co. 
of America, 755 Alcoa Bldg. Pitts- 
burgh 19, Pa. 


Circle 154, inside back cover 


Industrial Solenoids—Bulletin GEA- 
6215, 15 pp, contains information on 
laboratory tests and general applica- 
tion rules. A cross-reference chart 
equates this line with corresponding 
models in former line, and shows the 
proper model to be chosen for given 
requirements of force and stroke. Also 
shows force and current curves, and 
dimensions for both push and pull 
types. General Electric Co., Sche- 
nectady 5, N. Y. 


Circle 155, inside back cover 


Electrical Insulators—Bulletin 546, 16 
pp, contains tables, drawings, other 
data on ceramic insulators for use in 
electrical and electronic equipment. 
American Lava Corp., Cherokee Blvd. 
& Manufacturers Road, Chattanooga 
5, Tenn. 


Circle 156, inside back cover 


Vibration and Noise Isolation—Bulle- 
tin 543, 2 pp, gives dimension data 
and methods of mounting, load ranges 
and installation procedures for ball 
mounts. Barry Corp., Dept. BM, 1000 
Pleasant St., Watertown, Mass. 


Circle 157, inside back cover 


Socket Screws—Bulletins 898 and 899, 
20 pp each, provide tables of nominal 
sizes, basic dimensions and tolerances 
of the American standards for screw 
threads, as well as engineering data 
and specific application information 
for each type of screw. Information is 
given on socket set and cap screws 
(stripper bolts), as well as screws of 
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Catalogs and Bulletins. continued 


special shapes, sizes, and materials. 
Bristol Co., Waterbury 20, Conn. 


Circle 158, inside back cover | 


Digital Converter—Catalog 58-10, 12 
pp. Operation, characteristics, accu- 
racy, and specifications are described 
and illustrated with photos, drawings 
and diagrams. Fischer & Porter Co., 
302 Jacksonville Road, Hatboro, Pa. 


Circle 159, inside back cover | 


Adjustable Speed Drive—Bulletin SF-1, 
7 pp, contains construction details, ca- 
pacities, characteristic torque curves, 
dimensions, efficiencies and advan- 
tages. Dynamatic Div., Eaton Mfg. 
Co., Kenosha, Wis. 


Circle 160, inside back cover | 


Fire-Resistant Hydraulic Fluid—Book- 
let, 20 pp, gives physical and chemi- 
cal properties of the fluid. Includes a 
comprehénsive list of suppliers of 
packings, seals, paint and other hy- 
draulic components suitable for use 
with this material. Monsanto Chemi- 
cal Co., 800 N. 12 St., St. Louis 1, 
Mo. 


Circle 161, inside back cover 


Electric Motors—Booklet 1878, 8 pp, 
describes and pictures 20 principal 
types of motors made by this com- 
pany. U. S. Electrical Motors Inc., 
Box 2058, Los Angeles 54, Calif. 

Circle 162, inside back cover 


O-Rings — Catalog AD 148, 17 pp, 
gives design information, recom- 
mended pressures, size lists and avail- 
able materials for both dynamic and 
stationary applications. Garlock Pack- 
ing Co., Palmyra, N. Y. 


Circle 163, inside back cover 


Engine Filters—Booklet, 12 pp, pre- 
sents factual engineering data concern- 
ing filtration problems related to in- 
ternal combustion engines. Engine 
Life Products Corp., El Monte, Calif. 


Circle 164, inside back cover 


Teflon Rods—Bulletin AD-149, 4 pp, 
describes physical properties of two 
grades available in rod form. Com- 
plete price and size information. Gar- 
lock Packing Co., Palmyra, N. Y. 


Circle 165, inside back cover | 


Linear Torque Motor — Bulletin F 
6560, 2 pp, furnishes specifications for 
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YOU insure 
RUGGED FIELD PERFORMANCE 
plus PRODUCTION SAVINGS 


“JOHN CRANE” Types 1 and 2 
shaft seals come pre-assembled. They 
are quickly and easily installed. Tol- 
erances need not be critical due to 
the self-adjusting seal head. This is 
accomplished through special con- 
struction of the synthetic rubber 
bellows head. Moving freely under 
spring and hydraulic pressure, it 
automatically compensates for shaft 
end play, as well as washer wear. 


Sealing faces are precision-lapped 
to prevent stuffing box leakage. No 
break-in runs necessary. Positive 
drive feature eliminates all stress on 
bellows. This feature also permits 
the use of light spring load to mini- 
mize wear on sealing faces. Seal 
needs no attention over long periods 
of operation. 


Recommended for water, oil and 
other services non-injurious to syn- 
thetic rubber. Pressures to 200 psi. 
Temperatures: —40° to + 212°F. 


Write for Bulletin S-213-1 


AGITATORS 


Type 2. For stuffing boxes of 
limited length. 


Above seals also available in balanced com- 
struction (1-B, 2-B) for pressures up to 500 psi. 


Crane Packing Co., 1845 Cuyler Avenue, Chicago 13, Illinois. 
In Canada: Crane Packing Co., Ltd., 617 Parkdale Ave., N. Hamilton, Ont. 





FLEXON £427 . 
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Flexon Bellows Pumping Element 
Operates at 900 strokes/minute 
in New Packless Metering Pump 


' 


At the right is the Hills-McCanna- 
meter, described by its manufac- 
turer, Hills-McCanna Co., as "the 
meter that pumps." Through the 
use of a Flexon Bellows as the 
pumping element, the Hills-McCan- 
nameter provides precise, positive 
displacement pumping without the 
use of packing. 


The Flexon Bellows pumping element 
of the Hills-McCannameter is mounted 
within a reagent head which serves as 
ASSEMBLY a pumping chamber. The down stroke 
of a reciprocating plunger forces hy- 
draulic fluid into the bellows, extending 
it. This results in a positive displace- 


ment of the fluid in the reagent head 


and causes fluid to be discharged 


part) 
LDN 
k 


through the valve. On the plunger's 


b 


upstroke, pressure is relieved and the 
bellows returns to its free length, draw- 
ing more fluid into the reagent head 
completing the pumping cycle. The 
pump is designed to operate at speeds 


REAGENT HEAD up to 900 strokes per minute. 


@ Flexonics Corporation supplies bellows and bellows assemblies in 
brass, bronze and stainless steel for vacuum equipment, thermostatic 
devices, pressure controls, packless valves, pneumatic instruments, hy- 
draulic mechanisms, rotating shaft seals and many other services. For 
further information and application data, write for your copy of the 
“Flexon Bellows Design Guide.” And when specifying bellows, be sure 
and specify Flexon Bellows. 


a 
lexonic : FLEXON BELLOWS DIVISION 


oS 1351 $. THIRD AVENUE € MAYWOOD, ILLINOIS 

products of Flexonics FORMERLY CHICAGO METAL HOSE CORPORATION 

Corporation that 

in served industry Manufacturers of flexible metal hose and conduit, expansion 

for ove 53 years joints, metallic bellows and assemblies of these components. 
In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
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one model of a linear actuator. Barber- 


Colman Co., Rockford, I. 


Circle 166, inside back cover 


Plaster Mold Castings — Booklet, 12 
pp, contains graph showing quantity 
levels at which parts can be most 
economically cast in plaster molds. 
Hale Foundry Co., 1680 Fall St., 
Cleveland, Ohio 


Circle 167, inside back cover 


Aluminum Alloy—Bulletin, 6 pp, con- 
tains updated natural aging curves for 
a high-strength aluminum casting alloy 
that ages at room temperature with 
high mechanical properties equivalent 
to those obtained by heat treatment, 
show no impairment in yield or tensile 
strength, Brinell hardness and elonga- 
tion after six years. Federated Metals 
Div., American Smelting and Refin- 
ing Co., 120 Broadway, New York 5, 
N. Y. 


Circle 168, inside back cover 


Bearings, Bushings — Catalog, 40 pp, 
contains tabular data, drawings giving 
dimensions, properties, other informa- 
tion related to machine parts. Wake- 
field Bearing Corp., Wakefield, Mass. 


Circle 169, inside back cover 


Nickel Alloy Castings—Booklet, 15 pp, 
provides properties and gives some 
specifications on sand, centrifugal and 
precision investment castings. Inter- 
national Nickel Co., Inc., 67 Wall St., 
New York 5, N. Y. 

Circle 170, inside back cover 


Proportional Throttling Control—Bul- 
letin B-50-2, 12 pp, illustrates propor- 
tional control of speed changers, 
valves, pumps and electric compo- 
nents. Conoflow Corp., 2100 Arch 
St., Philadelphia 3, Pa. 


Circle 171, inside back cover 


Miniature Vibration Isolators — Bulle- 
tin 542, 8 pp, gives information on 
construction details, load ranges, ap- 
plication and vibration characteristics. 
Performance curves are included with 
data on transmissibility, performances 
at extreme temperatures and perform- 
ance after shock. Barry Corp., Dept. 
M24, 1000 Pleasant St., Watertown, 
Mass. 


Circle 172, inside back cover 


Centrifugal Pumps—Bulletin 722.6, 12 
pp, gives detailed information on spec- 
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39 OUT OF 43 SCREWS in the assembly of the Gray 
Audograph electronic assembly are, by actual count, 
Phillips screws. Here a worker is testing the “playback” 


—— i |! 


E E — i 

ha P DE i 
assembly. We find we can reach tight places without 
breakage, burring or slippage,” says the assistant manu- 
facturing engineer. 


BETTER WAYS OF ASSEMBLING PRODUCTS 


... With Phillips Cross-Recessed-Head Screws 


* soe. "NN 
IMMEDIATE IMPROVEMENT. “When we introduced Phillips screws 
we immediately improved assembly and saved time," reports 
the purchasing agent for Fasco Industries, Rochester, N. Y. In 
the picture, one worker is mounting propeller blades, the other 
tightening the end cap for exhaust fans. 


SONOTONE AUDIOMETERS are replacing tuning forks for test 
hearing. Here the dial panel is being assembled . . . with Phillips 
screws. ‘“‘Due to the panel’s anodized coating a slip of a screw 
driver would mar or scratch the surface, automatically causing 
the part to be rejected,” official of Sonotone said. “Phillips 
screws don't slip." 








THE RIGHT DIRECTION for Yankee Metal Products Corp., 
Norwalk, Conn. to take for assembling auto directional 
signal lights proved to be Phillips screws. They require 
more than 5 million screws a year. ‘‘Our rate of production 
would be cut in half without the self-centering feature of- 
fered by Phillips screw heads,” says the company’s produc- 
tion manager. 





PRECISION WORK IS KEY to manufacture of Clark Flush- 
Mounted Push Button Stations, where any defect would 
stand out like a monument. ‘“‘We have been using Phillips 
screws since 1940," says the assembly foreman. ''When we 
started it was for their attractive appearance but found they 
have many other advantages . . . more positive driver grip- 
ping action ... better for countersinking.”’ 










STARTED OUTSIDE, WENT INSIDE. “Sleek appearance is a primary fea- 
ture of SINGER vacuum cleaners, so we wanted to go to a counter- 
sunk head in our exterior holding screws,” said the chief engineer. ‘So 
satisfied have we been that we have gradually extended their applica- 
tion to include interior construction uses.” 





l 
75$-RreESSEU- We 


THE FASTENERS OF TODAY... 
AND OF THE FUTURE 


X marks the Spot ... 
the mark of extra quality 




































Look to these manufacturers 


for X-tra quality 
Phillips Cross-Recessed-Head Screws 


ALLMETAL SCREW PRODUCTS GREAT LAKES SCREW CORP. ROCKFORD SCREW PRODUCTS CO. 
COMPANY, INC. 13631-51 So. Halsted Street, Rockford, Illinois 
821 Stewart Avenue, Garden City, Chicago 27, Illinois 


Long Island, New York 


SCOVILL MANUFACTURING 
COMPANY 


Waterville 14, Connecticut 


THE H. M. HARPER COMPANY 
AMERICAN SCREW COMPANY Morton Grove, Illinois 
Willimantic, Connecticut 


THE LAMSON & SESSIONS 


ATLANTIC SCREW WORKS, INC. COMPANY SHAKEPROOF Division 
85 Charter Oak Avenue, 1971 West 85th Street, Illinois Tool Works 
Hartford 1, Connecticut Cleveland 2, Ohio 2501 North Keeler Avenue, 


Chicago 39, Illinois 


THE BLAKE & JOHNSON CO. NATIONAL LOCK COMPANY 

Waterville 14, Connecticut Rockford, Illinois THE SOUTHINGTON HDWE. MFG. 
COMPANY 
Southington, Connecticut 

CENTRAL SCREW COMPANY THE NATIONAL SCREW 

3501 Shields Avenue, & MANUFACTURING COMPANY 

Chicago 9, Illinois 2440 East 75th Street, STERLING BOLT COMPANY 

Cleveland 4, Ohio 363-405 West Erie Street, 


Chicago 10, Illinois 
CONTINENTAL SCREW COMPANY 


New Bedford, Massachusetts PARKER-KALON Division 
T General American Transportation 
nnb r UNIVERSAL SCREW COMPANY 
THE EAGLE LOCK COMPANY 200 Varick Street, 127 South Green St., 
Terryville, Connecticut New York 14, N. Y. Chicago 7, Illinois 
ELCO TOOL AND SCREW PHEOLL MANUFACTURING CO. WALES-BEECH CORPORATION 
CORPORATION 5700 Roosevelt Road, 2240 Fifteenth Street, H 
Rockford, Illinois Chicago 50, Illinois Rockford, Illinois 


4.5.7 Printed in USA. 
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ifications, materials of construction, 
and mechanical details of this two 
stage pump. It includes performance 
curves, and charts showing parts inter- 
changeability. Goulds Pumps, Inc., 
Seneca Falls, N. Y. 


Circle 173, inside back cover 


Cam Follower Bearings—Bulletin, 4 
pp, describes design and performance 
features of a cam follower roller bear 
ing. McGill Mfg. Co., Valparaiso, 
Ind. 


Circle 174, inside back cover 


Air and Hydraulic Cylinders—Catalog 
101, 16 pp, is devoted to low pressure 
cylinders, 650 psi max. Tables, draw 
ings, photographs provided, giving di 
mensions, capacities, other data. Gal 
land-Henning Mfg. Co., 2753 S. 31 
St., Milwaukee 46, Wis. 


Circle 175, inside back cover 


Metal Stampings—Catalog, 40 pp 
contains drawings, dimensions, other 
data on terminals, posts, brackets, con 
nectors, contacts, rings, lugs, saddles, 
shells, shields, straps, washers. Malco 
Tool & Mfg Co., 4025 W. Lake St., 
Chicago 24, IIl. 


Circle 176, inside back cover 


Snap Action Switches—Catalog 62, 25 
pp, describes ten classifications of 
phenolic enclosed, snap-action basic 
switches, including those with high 
electrical capacity, high sensitivity, 
single-pole, double-pole, double-break 
and split-contact arrangements, mag- 
netic blow-out and make before-break 
switching elements, and those with 
sealed construction. Photographs, 
drawings, terminal variations, electri- 
cal ratings and technical information 
is included. Micro Switch, Freeport, 


Ill. 


Circle 177, inside back cover 


Voltmeters- Bulletin 116, 4 pp, de 
scribes d-c and a-c expanded scale 
panel voltmeters. Tables are given for 
base voltages, spans and accuracy. 
Beckman Instruments, Inc., 220 Pasa- 
dena Ave., Pasadena, Calif. 


Circle 178, inside back cover 


Hydraulic Transmission—Bulletin 47 
40B, 2 pp, describes 3 hp variable 
speed transmission. Also presents chart 
of output speed ranges for various 


recommended input speeds and instal- 
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There are literally thousands 
of useful applications of 
BEAD CHAIN to all types of 
products, machines and 
tools! Consider how you 
may be able to take advan- 
tage of its versatility too! It 
pays dividends! 















Bead Chain is available in 5 diameters from 3/32” to 3/8” 
with tensile strength ranging from 18 to 200 Ibs. No matter 
what the requirement, our engineers can fill your need. 


SPROCKET DRIVES 








Only this, the original Bead Chain, is manufactured to 
such close tolerances that it can be applied at low cost 
to V-type or positive, non-slip sprockets. (Sprocket sources 
for your needs available on request.) 





COVER STOP 











Bead Chain's unique assembly service and special auto- 
matic equipment can supply chain cut to your require- 
ments, complete with attachments, at a substantial saving 





REVOLVING DISPLAYS 


A large variety of couplings and attachments offer endless 
(9 opportunities to design engineers to adopt Bead Chain 
without the necessity of special tooling and production. 


cend ie 
THE BEAD CHAIN MANUFACTURING CO. | FÊ L 
BRIDGEPORT 5, CONN. fl 


Send Me the Bead Chain Catalog. 


NAME TITLE 
COMPANY 






ADDRESS 


THE BEA? CHAIN MANUFACTURING CO 
Original and l's Largest Producer of Bead Chain 


289 










Austenal. 








'The same technique used in the investment casting of finely- 
wrought surgical and dental applicances in non-machinable 
metals is put to work for modern industry in Austenal's 
unique Microcast process. Complex precision parts, such as 
turbine buckets and vanes or the wheels pictured above by 
X-Ray, are cast directly, eliminating costly machining and 
holding finishing to a minimum. 

From the initial mold to the finished casting, Austenal's | 
skilled technicians check for correctness of detail and dimen- 
sional accuracy. Then, the completed part is subjected to 
Zyglo and X-Ray examination to search out any internal 
structural flaws and assure that each part released by 
Austenal will deliver according to the highest performance 
standards. 

Through sound production, skilled engineering and rigid 
Quality Control, Austenal serves a growing need in American 
industry and national defense for finer, high-performance 
precision castings. 


See Austenal’s original informative 16mm color movie, 
“A Story of Industrial Progress”. Available without charge. 


ustenal 


LAS OPATORACS, +c. 


microcast division | 


224 EAST 39th STREET - NEW YORK 16, N. Y. 
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lation drawings for both handwhecl- 
controlled and servo-controlled mod- 
els. Vickers, Inc., 1400 Oakman Blvd., 
Detroit 32, Mich. 


Circle 179, inside back cover 








Spring Lock Washers—Brochure, 16 
pp, discusses engineering principles "à 
and provides cross-sectional drawings, 
curves, tables, standard specifications. 
Spring Washer Institute, 74 Trinity 
Pl., New York 6, N. Y. | 


Circle 180, inside back cover 















Double Helical Gears—Bulletin 1958 
E, 12 pp, offers information on speci 
fication, construction design, testing 
and various applications. Also contains 









information on lubrication, diagrams, 
application charts listing dimensions 
in 





inches as well as illustrations of 





parts such as gear pinion, sleeve bear- 





ings, oil baffles and oil pump. Worth 
ington Corp., Harrison, N. J. 









Circle 181, inside back cover 





Induction Motors-Bulletin 1142, 11 
pp, describes and illustrates 3 to 100 
hp motors with tabular data, drawings. 
Onsrud Machine Works, Inc., 3900 
Palmer St., Chicago 47, Ill. 

Circle 182, inside back cover 








Explosive Rivets—Catalog, 28 pp, gives 
available materials, sizes, properties. 
E. I. duPont de Nemours & Co., Inc., 
Wilmington 98, Del. 


Circle 183, inside back cover 





















Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads. 


Plating Facilities—Booklet, 32 pp, de- 
scribes facilities and discusses history 
and some technical aspects of plating. 
Curves show how much under size a 
given lot of screws would have to be 
finished to size. Standard Pressed 
Steel Co., Box 545, Jenkintown, Pa. 


Wire Rope—Catalog G-16, 188 pp. 
All tables show the particular wire 
rope constructions covered. Catalog is 
handbook size and fully indexed as 
well as tab indexed by sections, with 
an additional index to each section. 
Contains information on specifying, 
use and care of wire rope. Macwhyte 
Co., Kenosha, Wis. 
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Ram Riveted 
to Piston Return Spring 


Durable Baked-on Recessed in Cover 
Wrinkle Finish , > 


33% to 140% 
MORE 
BEARING SURFACE 


Oilite bearing pressed 
and sized in cover 


More Uniform 
Spring Tension with 
Neoprene Piston Cups Ua Larger Diameter Spring 


Some of the 26 newly 
improved single act- 
ing Mead Air Clamps 
now available in many 
variations of bore, 
stroke and mounting. 


S MEAD MAN 
CAN HELP YOU 
CUT COSTS 


Now! 
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Durakool 
—R 


STANDARD 


of Quality, 
Durability and Life 





Years of trouble-free per- 
formance on the most diffi 


cult of assignments have won 


top recognition for Durakool 


Mercury Tilt Switches. High 


y 


emperatures, fast cycling 
3nd 24 hour schedules taken 
in stride. 7 sizes, | to 65 
amperes, Send for Bulletin 


525. 


HIGH 


TEMPERATURES — 


See telephone directory for local 


distributor or write 


DURAKOOL, INC., Elkhart, Indiana 


Durakool 


ALL-STEEL MERCURY SWITCHES 


WITHSTANDS * 





Ad Libbing by the Editor 


A wealthy and successful middle 


aged lawyer became obsessed on the 


subject of mental telepathy. He at- 
tended many lectures, bought many 
books and spent a great deal of time 
and money to increase his knowledge 
of mental telepathy. In short, he went 
crazy on the subject. 

The brilliant lawyer’s family, fear- 
ing that he would impoverish himself 
by spending so much money on men- 
tal telepathy education and activities, 
sought to persuade him to appoint a 
guardian for his estate. This the law- 
yer refused to do. Finally in despera- 
tion the family took the matter to 
court in the hope that a legal guardian 
would thereby be appointed. 

When the trial began the mental 
telepathist requested of the judge that 
he be allowed to be his own lawyer. 
Because this man was a member of 
the bar, the judge was forced to grant 
the request. 

To win their case, the family hired 
three psychiatrists to give expert testi- 
mony to the effect that the defendant 
was crazy on the subject of mental 
telepathy. Following the usual court 
procedure, after the first of these 
experts had testified, he was to be 
cross-examined by the defendant. But 
the lawyer, who was defending him- 
self against the accusation of being 
crazy on the subject of mental telep- 
athy, asked the court to be permitted 
to defer his cross-examination until 
after all three experts had testified. 
This was granted. 

Finally the cross-examinations be- 
gan. The first expert took the stand. 






The other two experts were required 
to be out of the courtroom. The cross- 
examination went something like this: 


Lawyer: |] was much interested in 
your testimony. I assume you are 
quite an authority on the subject of 
mental telepathy. Is that so? 

Expert: I would not call myself an 
authority on the subject. 

Lawyer: Well you certainly must 
have studied the subject in college or 
elsewhere, taking prescribed courses. 

Expert: No, I can’t say that I stud- 
ied the subject in college. 

Lawyer: Then you really don't 
know much about the subject. Do 
you? 

Expert: I would not say that I know 
much about the subject. 

Lawyer: But you certainly must 
have listened to famous lecturers on 
the subject of mental telepathy. 

Expert: I have never had that pleas- 


ure, 
Lawyer: Then you know very little 
about the subject. Is that so? 
Expert: That is correct. 
Lawyer: What books on the sub- 


ject have you studied? 

Expert: None. 

Lawyer: Am I correct then in con- 
cluding you know nothing about the 
subject of mental telepathy? 

Expert: Yes. 


Each of the three expert witnesses 
were subjected to this same cross- 
examination, and each was forced to 
admit that he knew nothing about 
mental telepathy. After the third one 
had testified, the lawyer, who was also 
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: IONS 
— pinion DIMENS 
STA 


plus 
this vital 


feature 


Standard Cone-Drive gears 
and worms are carried in 
stock. Cone-Drive gears are 
noted for their long life— 
BUT if a failure should occur 
at any time, replacement 
gears and worms are avail- 
able without delay. 


Ask for Catalog 
No. 700 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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Cone - Drive Gears 
and get all 
these advantages 


Lower Costdve to smaller size of gears and housings, mass production 
of worm and gear blanks, etc. 


Compactness—dve to distribution of load over greater contact area, 
reducing unit pressures. As a result, gear sets can have smaller 
center distances, enclosures can be smaller, etc. 


Less Weight- dve to smaller center distances for a given horsepower 
or torque. Other types of gearing weigh up to 3 times as much 
for the same horsepower transmitted. 


Greater Smoothness—because Cone-Drive gears have more teeth 
in continuous contact than other forms of gearing. 


Wide Range of Sizes—Center distances from 2" to 18" provide 
horsepower ratings from fractional up to 800 horsepower. Ratios 


range from 5/1 to 70/1. 


RIVE GE RS = 
initia, Mach #2 Tol É Z - “pale "y 


7171 E. McNichols Rood * Detroit 12, Michigan 





Helicoid Gages 


gages for 
pressure, 
vacuum or 
compound 
service 


Only Helicoid has the Dials may be black, Wall or stem mounting cases 


La æ= a a æ ~ æ a| a a oe oe Oe sO amo aa -X 


4 


Helicoid movement. white or radiant. flush, panel or flangeless cases. 


Get the SUSTAINED ACCURACY 
only Helicoid can give 


Everybody knows that the famous HELICOID movement out- 
lasts a standard gear tooth movement. But did you know 
that Helicoid gage life is also tremendously increased by 
superior materials, methods and workmanship? Even the 
Bourdon tube in Helicoid gages is designed for maximum 
torque at minimum stress. 

That is why Helicoid gages have exceeded 75,000,000 cycles 
at 1200 pulsations per minute. There is a Helicoid long-life 
gage to meet your every type of pressure indicating require- 
ment. Ranges are to 20,000 p.s.i. and vacuum or compound. 


Write today for the Helicoid G-2 Catalog 


Helicoid Gage Division 


| 


| 
| 


Sans, Souci continued 


the defendant accused of being crazy 
on the subject of mental telepathy, 
addressed the court. 

"Your honor," said he, “I respect- 
fully request that the court shall order 
that all the testimony of these three 
expert witnesses be stricken from the 
record and that their testimony be 
excluded as evidence. Each of the 
three of these experts is attempting 
to prove that I, the defendant, am 
crazy on a subject about which they 
admittedly know nothing.” 

The judge had to rule in favor of 
the defendant. 

Often I have thought about this 
true story. How often do we hear men 
talking loudly and positively in ren- 
dering testimony on subjects about 
which they know little or nothing. 
Perhaps these experts have picked up 
a few words or names concerning 
some new technical development. 
Around their newly-found nouns they 
wrap a host of adjectives and then 
add superlatives, preferably of three or 
more syllables. 

When such a fake expert finds him- 
self unexpectedly contending with a 
real authority on the subject, he quickly 
and glibly twists his words, throws in 
a lot of double meanings, and finally 
launches out into the infinite. Thus 
he becomes the authority of the au- 
thorities. Often it becomes impossible 
to prove he is wrong because that 


about which he is talking does not exist. 


But there is always one person who 
has a boundless faith in the would-be 
expert, and that is the would-be expert 
himself. He must have such faith. 
Otherwise he would be overwhelmed 
by his own audacity. 

It is said that engineers will not 
render decisions on matters that can- 
not be measured or problems that 
cannot be solved by logic. In the main 
that is probably true of many engi- 
neers. On the other hand, as stated 
in the Harvard Business Review, 
"Many outstanding salesmen, without 
realizing it, play their hunches—some- 
times even before those hunches are 
well developed.” Of course they do. 
That’s what makes a salesman. 

Incidentally, one thing that most 
of the writers of articles criticizing 
engineers forget is that there is no 
more reason for engineers to be pet 
fect than for the liberal arts men to 
be perfect. It takes all kinds of people 
to make this world. —G. F. N. 
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ENGINEERING 
ABSTRACTS 


Fatigue: The Problem 
And Some Solutions 


Abstracted from "Fatigue: The Problem 
And Some Solutions," by G. R. Gohn, 
Member, Technical Staff, Bell Telephone 
Laboratories, Inc.; presented at joint ses- 
sion of the Machine Design and Applied 
Mechanics Div., at the Annual Meeting 
of the American Society of Mechanical 
Engineers, New York, N. Y., Nov. 28 
to Dec. 3, 1954. 
Fatigue is defined as failure under 
repeated or fluctuating stress. Such 
stresses exist in rotating shafts, in 
springs, in diaphragms, in structures 
that are alternately loaded and un- 
loaded, and in machines or apparatus 
subjected to vibration, shock or ther- 
mal changes. The rate at which the 
cyclic stress occurs is relatively unim- 
portant. Fatigue failures have been 
observed in communication and power 
cables where the rate of stressing is 
generally no more than one cycle a 
day—a fluctuating stress condition re- 
sulting from daily and seasonal ther- 
mal changes. Fatigue also has been 
observed at intermediate and very 
rapid rates of cyclic stressing such as 
may be caused by vibration, by rota 
tion or by reciprocating motion. The 
repeated stressing may be continuous 
or intermittent but the result is the 
same—eventual failure if the cyclic 
stress exceeds certain limiting values. 

While the phenomenon of fatigue 
has been recognized for more than 
100 years, it has been studied inten- 
sively in this country only since 1919. 
In that year, the National Research 
Council, the Engineering Foundation, 
and the University of Illinois joined 
forces for a new attack upon the old 
problem of fatigue. The studies ini- 
tiated by this group were summarized 
by Prof. H. F. Moore of the Univer- 
sity of Illinois in a manual’ on fatigue 
which was issued by the Engineering 
Foundation in 1927. Since that time 
our knowledge of fatigue has increased 
tremendously and we now have the 
engineering “know-how” which per- 
mits us to design our equipment foi 
longer life by eliminating many of the 
causes of fatigue failure. 

While most fatigue testing has been 
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Another Problem Solved 
| with 
BARCO FLEXIBLE 
BALL JOINTS 


... positioning 
41 Gas Burners 


his giant gas “hot plate” is used for rapid 

heating of large, hemispherical bottom, 
steel tanks containing metal coating solu- 
tions. To accommodate the varying contours 
of tank bottoms, each of the individual gas 
burner heads is connected to a Barco Flex- 
ible Ball Joint for easy movement and posi- 
tioning at any angle. Gas is conveyed from 
the large, concentric manifolds—through 
the Barco Joints—to the burners. 


Rugged Barco Ball Joints are ideal for 
this kind of service because they stay leak- 
proof and require no lubrication or attention 
over long periods of time. This is one of 
thousands of different applications where 
Barco joints are used to solve piping prob- 
lems in industry. When you need flexible 
piping connections on machinery, check with 
Barco. Worldwide Sales and Service. BARCO 
MANUFACTURING CO., 527D Hough St., 
Barrington, Illinois. 


@ ASK FOR BULLETIN No. 


BARCO 


. VERSATILE. Barco Ball Joints 


solve many piping problems 
where flexible connections 
are needed to allow for 
movement, overcome mis- 
alignment, and guard piping 
against vibration, strain or 
shock. 


. MAXIMUM FLEXIBILITY. Up 


to 40^ side flexibility with 
360? swivel movement. 


. MANY STYLES AVAILABLE. 


Angle or straight; threaded 
or flanged connections. For 
pressures to 7,500 psi; tem- 
peratures to 1000°F. 15 
different sizes, 4" to 12”. 


. CHOICE OF MATERIALS AND 


GASKETS. Built to meet serv- 
ice requirements for steam, 
oil, gasoline, water, chemi- 
cals, and other fluids. 


. ENGINEERING RECOMMEN- 


DATIONS. Barco will be glad 
to send you complete infor- 
mation. 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING, AND REVOLVING JOINTS 











Tlew A\LLIARD 
TWIFLEX 


AUTOMATIC CENTRIFUGAL CLUTCH COUPLING 


1] NEW IMPORTANT FEATURES.. 


1. Flexible in all directions, 7. = c» under normal load at full 
2 Akonmiis Shock. 8. — driver and driven mechan- 
3. Limits torsional vibration. isms against overload shock. 
4. Has adjustable idle speed. 9, Can be furnished in automatic back- 
stop type. 
T 5. Can be furnished in automatic free- 19 Prevents torsional resonance. 
E minat ll. Easily assembled even in blind in- 


6. Smooth starting, stallations. 


T if you have problems of misalignment — smooth starting — vibration — overload 
Ta or assembly in the manufacture or operation of: 



















@ Compressors @ Textile Machinery @ Conveyors 

@ Blowers @ Wire Machines @ Pumps 

@ Diesel Engines e Fans € Electric Motors 

€ Excavators € Gasoline Engines e Generators 

@ Refrigeration @ Back Stop Brakes @ High Speed Pulverizers 
e Hammer Mills @ Mixers @ Tube Mills 


@ Let Our Engineers Consider Your Problem. Twiflex May Be The Answer. 


OVER-RUNNING CLUTCH 
For automatic engagement 
and release on two ames 
drives, dual drives for 
ratchet feed or backstop ac- 


tion. Write for Bul. 231. 


— 
um.) M 


SLIP CLUTCH 


SINGLE REVOLUTION 
CLUTCH 

For automatic, accu- — constant torque — 

constant tension on 

reeling or winding 

stands. Write for Bul.300 







indexing, cycling, 
cutoff Write for 
Bul. 239 





FOURTH ST. 


FOR 
VTL Saisir CLUTCHES 


Q0 YEARS 
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empirical, a considerable amount of 
work has been done to determine the 
mechanism of fatigue failure. As a 
result, many theories have been de- 
veloped but not one of the many the- 
ories fully explains all the observed 
phenomena. However, as summarized 
by Cazaud' it now appears that fa- 
tigue failure is caused by a progres- 
sive strain-hardening particularly in 
areas of high stress concentration. 

The fatigue fracture starts at the 
submicroscopic level in a very re- 
stricted area where the local stresses 
exceed the cohesive strength of the 
material because of fluctuating ex- 
ternal stress superimposed upon resi- 
dual stress, or it occurs at external 
defects which create stress concentra- 
tion. The crack progresses under re- 
peated stressing following discontinui- 
ties caused by notches, grooves, 
scratches or holes in the surface and 
inclusions or imperfections within the 
material. The corresponding reduc- 
tion in area which results from the 
formation of this crack leads to a 
higher stress in remaining sections so 
that, under the influence of fluctuating 
stresses, the crack progressively in- 
creases to the point where the remain- 
ing cross section of the part no longer 
can carry the load. Sudden failure 
then occurs. 

The failure is characterized by a 
brittle, crystalline fracture without ap- 
preciable plastic flow. ‘The failure path 
is generally transcrystalline and this 
transcrystalline fracture is the hall- 
mark by which most fatigue failures 
can be identified upon metallographic 
examination. 

In polycrystalline materials the fa- 
tigue crack may start very early in 
the fatigue life. Furthermore, the 
crack which ultimately leads to failure 
may not necessarily be the first crack 
which appears’. A fatigue crack propa- 
gates slowly in the beginning and 
then progresses at an increasingly 
rapid rate until final failure occurs. 

According to Vitovec*, fatigue in a 
homogeneous material is a surface phe- 
nomenon. Hence fatigue is intimately 
related to the surface effects which 
result from plastic deformation. Thus 
the fatigue strength can be raised by 
increasing the yield strength of the 
layer which is influenced by the free 
surface. This may be accomplished 
by cold-working (by shot-peening), by 
aging, by case hardening or carburiz- 
ing, by nitriding, by precipitation- 
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hardening. Since the increase in vield 
strength is. effective only up to the 
fatigue strength ot the basic matezial, 
Vitovec’s theory explains why fatigue 
cracks usually are initiated in the 
transition zone of case-hardened or 
similarly treated materials. Vitovec 
also has stated that removal of a 
thin surface layer after a part has been 
subjected to alternating direct or bend- 
ing stresses will increase the fatigue life 
considerably. In some cases under- 
stressing a part for a short period of 
time will improve the fatigue strength, 
while overstressing a part for a limited 
number of cycles will impair the fa- 
tigue characteristics. On the other 
hand, what happens when a cyclic 
stress spectrum is imposed upon a 
machine part is so complex as to defy 
analysis except upon the basis of simu- 
lated service tests. 

Recently” * it has been shown that 
fatigue is a statistical phenomenon. 
In the finite life range of the S-N 
diagram, our own tests have shown 
that the number of cycles to failure 
(fatigue life) appears to have a log- 
normal distribution for any given 
stress but in the infinite life range the 
nature of the distribution has not 
been established. Such studies are 
being pursued aggressively and offer 
great promise for a better understand- 
ing of the mechanism of fatigue. 

Orowan' has shown how the piling 
up of dislocations against an obstruc- 
tion—a precipitate particle, for in- 
stance—can lead to the formation of a 
crack perpendicular to the slip plane. 
While dislocation theory has not been 
successful in providing a complete 
theory of fatigue failure, there is justi- 
fication for applying it in a somewhat 
speculative form. Increasing evidence 
indicates that metals do deform by 


how L|? (C packings help 
Rockwood fight fire 
five ways 


" 


In Rockwood Sprinkler's all-purpose 
nozzle, fire-fighters have a 

basic weapon for fighting fire with 
five different types of water action. 
From high-velocity water fog to 
solid foam streams, the floating ball 
in the nozzle body can be positioned 
to the desired action. 

A special dual-aperture packing, 
developed by IPC, seats and seals 
the ball instantly. Another unique 
problem ... solved by IPC’s thorough 
analysis of requirements, and 

their careful selection 

of packings material. 

Pneumatic or hydraulic problems 
are best solved by IPC packings, 
either standard or special types, 

in leather or synthetic rubber. 


An IPC engineer will help you This me packing, seed in the 

: e Rockwood nozzle, is made of Buna 
determine the best material — — N rubber (90 Durometer) and can 
the most effective design. operate under pressures up to 300 psi 
Write today! 


means of dislocations and therefore 
any theory of fatigue must take them 
into account. Indeed it is possible 
that only when the behavior of disloca- 
tions under cyclic stressing is under- 
stood will the theory of fatigue fail- 
ure be in a satisfactory state. 

The dislocation theory of fatigue 
has been cited because it and the j i 
statistical concept of fatigue are the L EJ À 
only ones advanced so far which ex- 
plains why slip occurs well below 
the fatigue strength of a material, 
why fatigue starts primarily at the 
surface, why the first crack to form 
may not necessarily be the one which 
causes the final failure, why even very 
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cup, flange, U and Vee packings, 


oil seals and custom packings. INTERNATIONAL 
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The 
FERGUSON 
DRIVE... 


ELIMINATES SPEED LIMITATIONS 
IN YOUR PRODUCTION MACHINERY 


* Up to 1000 Indexes Per Minute 
* Increase Production 100% 


* Op to 20,000 Hours with 
No Maintenance 


GENEVA DRIVES LIMIT PRODUCTION! 


Modern production methods require speeds and precision impossible to 
obtain with geneva drives and other obsolete indexing devices. The Fergu- 
son Roller Gear Drive makes it possible to increase production speeds as 
much as 100%, while improving product quality and reducing maintenance 
costs! The Ferguson Drive, the greatest development in indexing in the 
last thirty years, attains indexing speeds up to 1,000 per minute in some 
applications without undue shock or vibration to the Drive or machine. 
If you have machinery utilizing dial feeds, roll feeds, carrier chains and 
other types of intermittent feeding methods, investigate the Ferguson 
Drive and discover what it can do for you. 











SEE THE 


SEND FOR ROLLER GEAR 
COMPLETE CATALOG at the ASTE SHOW 


OF STANDARD DRIVES | Booth #973 + Mar. 14-18 


Los Angeles, Calif. 





Manufacturers of the Ferguson Trans-o-Mator, Ferguson Roller Gear Drives, Dial Feed 
Index Tables, Roll Feeds for Presses, Special Cams, Special Purpose Machinery. 





FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR Division, Dept. °° p. ©. BOX 191, ST. LOUIS 21, MO. 
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Engineering Abstracts......... continued 
small fatigue cracks may lead to stress 
concentrations well above the tensile 
strengtn of the material, why the 
fatigue strength of a polycrystalline 
material increases with a decrease in 
grain size, and why there is a size 
effect in fatigue. 

In a few cases the fatigue properties 
of a material can be determined 
from a knowledge of the chemical 
composition and the tensile properties. 
However, since fatigue is an independ- 
ent mechanical property of a ma 
terial, in most cases the precise fa- 
tigue properties required for engi- 
neering design must be determined 
from laboratory tests made on spe- 
cially prepared test specimens which 
are then tested in bending, in tor 
sion or in push-pull tests. The most 
commonly used fatigue specimen is 
a simple rotating-beam fatigue speci- 
men such as that shown in Fig. 9 of 
the ASTM manual of fatigue testing". 

Properly designed laboratory fa- 
tigue tests on test specimens can be 
used both as a basis for design and 
for estimating the service life of 
machine parts. Laboratory tests also 
have indicated that if satisfactory 
service life is to be obtained in ma- 
chine elements subjected to fluctuat- 
ing stresses, then certain precautions 
must be taken, not only in design 
but in the manufacture of the parts. 
First of all sharp changes of cross-sec- 
tion, notches, grooves, keyways, holes, 
which serve as stress raisers should be 
reduced by the use of generous fillet 
radii. The same comment applies to 
screw threads which are a constant 
source of trouble where fatigue is a 
factor and to parts assembled by shrink 
or interference fits where high stress 
concentration may lead to early fail- 
ure if cyclic conditions prevail. 

Identification numbers frequently 
are stamped on machine elements and 
these too may lead to premature 
failure if placed in highly stressed 
arcas. 

Since fatigue failure generally starts 
at or near the surface, any improve- 
ment in surface conditions such as 
the use of better machining practices 
or surfaces having a better micro- 
finish, the use of electroplated finishes 
which have residual compressive rather 
than residual tensile stresses, or the 
use of shot-peening which puts the 
surface in compression will all re- 
sult in longer fatigue life. 

In general, small size parts will 
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TEMPER 


is important 


Specify Bishop Stainless Steel Tubing 


When temper is important specify Bishop small di- 
ameter stainless steel tubing (.008" to 1" O.D.) 
because you can rely on Bishop to insure delivery 
of stainless steel tubing properly tempered for the 
job on hand. 


Bishop, specialists in materials for corrosion resist- 
ance since 1842, takes pride in its careful crafts- 
manship of stainless steel tubing . . . a pride that 
reflects itself in meticulous control of heat treatment 
temperatures, times and frequency to insure you the 
finest tempered tubing for the end use or specifica- 
tions required. 


The next time, particularly if temper is im- 
portant, specify Bishop and be sure. Catalog 


on request Platinum and Platinum Group Metals 


Stainless Steel Tubing 


Tubular Fabricated Parts 
J. BISHOP & CO. PLATINUM WORKS Spinnerettes 


Stainless Steel Division + Malvern, Pennsylvania Hypodermic Needles and Syringes 


Product Engineering — March, 1955 








YOU GET — 2 IN DETROIT DIE SETS 





i "ac dba i o di. suc paa 0n 


(À A die 
4 is no better i 
BS than ie 
h its b: 
: die set 


m 





PRECISION-BUILT 
ACCESSORIES 


In stock for immediate delivery 
is an extensive range of die- 
makers' accessories, including 
the new self-oiling guide pin 
bushings. 
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The big advantage of a full-value 
Detroit Die Set is that you get 
what you specify. . . factory-tested 
to assure you exact thickness of 
die holder and punch holder, 
true parallelism and square- 
ness of surfaces, precision fit of 
pins and bushings. This means not 
only the accurate die set you ex- 
pect, but also faster mounting, 
less maintenance, longer life. Re- 
working a die set in your shop can 
cost many times the difference 
between a "bargain" die set and 
a full-value Detroit Die Set. 


And, remember, our stock die sets 
are shipped within 24 hours; spe- 
cials in remarkably short time. 











Engineering Abstracts continued 
have a longer fatigue life at a given 
stress than will large size parts madc 
from the same material. Stress relief- 
annealing or any treatment which re- 
lieves internal stresses and all designs 
which reduce stress concentration to 
a minimum will improve fatigue life 
as will case-hardening, cold-rolling or 
similar treatments which increase the 
tensile yield strength of the material. 

In any machine design a knowledge 
of the stress conditions is a prerequi- 
site to long life if fatigue failures are 
to be avoided. If the stress conditions 
cannot be calculated readily then 
stress-coat or photoelastic studies may 
be necessary to insure good design. 
If consideration is given to the results 
of such stress studies and the various 
precautions discussed in previous para- 
graphs are observed, the finished ma- 
chine should meet our objective: 
namely, a reasonable expectation of 
trouble-free service throughout its ex- 
pected life. 
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NEW 
BOOKS 


Machine Shop 
Operations and Setups 


H. W. Porrer, Assoc. Prof. of Trade 
and Industrial Education, Purdue 
University; C. H. Lawsue, Prof. of 
Psychology, Purdue University and 
Consultant on Industrial Training; 
and O. D. Lascor, Prof. of Mfg. Proc- 
esses, Purdue University. 6 x 9 in., 
397 pp. Published by American Tech- 
nical Society, 848 E. 58th St., Chi 
cago 37, Ill. $5.50. 

The primary objective of this book 
is to present a complete treatment of 
the organization and operation of a 
modern machine shop for a trade 
school student or machine shop ap- 
prentice. It will only appeal to those 
readers of Product Engineering who 
are 1) recent engineering graduates; 
(2) not familiar with fundamental 
terminology and machine operations; 
and (3) interested in doing metal- 
working as a hobby and need a basic 
reference book. 

Considerable space and effort is de- 
voted to the establishing of termi- 
nology and nomenclature associated 
with measuring tools and all common 
machines such as drill presses, lathes, 
shapers, planers and milling machines. 
In each instance, the authors give a 
detailed description of how to set up a 
typical workpiece. 


Metallic Rectifier Manual 


93 x 7 in., 128 pp. Published by Brad- 
ley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. $2. 


This loose-leaf notebook is a com- 
prehensive, well-illustrated handbook 
on selenium and copper oxide recti 
fiers. This manual was primarily pre- 
pared for the design and development 
engineer, but the information is 
equally useful to the electrical or elec- 
tronics purchasing personnel. The 
handbook deals with rectifier types, 
designs, circuits, characteristics and 
applications. Many of the circuits dis- 
cussed are out of the ordinary, such 
as those concerned with modulation, 
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ONE RESPONSIBILITY 


from copper wire to final test... 


Wheeler transformers are custom-engineered to meet your specific 
requirements. Your needs come first with us. 


Wheeler makes its own magnet wire . . . from the copper rod 

to the finished, insulated and tested product . . . with quality 
under our control every step of the way. 

Wheeler uses the most modern winding techniques and equipment. 


Wheeler's facilities for the production of intricate coils and 
assemblies are unexcelled. 


Wheeler affords fullest protection to its transformers with latest 


techniques in wax and varnish impregnation and 
FOSTERITE® encapsulation. 


Wheeler transformers are subject to specially devised engineering 
and test procedures throughout manufacture, and must individually 
undergo a final comprehensive test before shipment. 


To learn what these advantages can mean to you, write: 


THE WHEELER INSULATED WIRE COMPANY, INC. 


Division of The Sperry Corp. 
1103 East Aurora St., Waterbury 20, Conn. 


The WESTINGHOUSE en- 
copsulcting material that 
gives a high degree of 
protection to small trans- 
formers. Applied by 
Wheeler under license. 


WHEELER MAKES THESE PRODUCTS A Special] 
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Looks complicated, but this connector strip was actu- 
ally produced by a few simple machining operations 
on standard Ace hard rubber rod. The design engineers 
chose an Ace compound that not only has excellent 
strength (up to 10,000 psi), excellent surface resist- 
ance and top insulating properties, but also is free- 
machining. A few high-speed milling and drilling op- 
erations, then soften by heating, press in the metal 
inserts, assemble the contacts with screws, and the 
job's done. An amazing variety of shapes and com- 
pounds of Ace Hard Rubber are possible, even ex- 
truded directly over metal rods or tubes. Stir your 
imagination? Write for more facts today. 


Machining from rod or tube 
e Punching from sheet 
Molding is economical . . . 


ACE rubber and plastic products 





$ 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET * NEW YORK 13, N. Y. 


^ Even with complicated inserts. 


NEW BOOKS (continued) 


current limitation, and arc suppres- 
sion. Written in three basic sections, 
the manual includes a chapter on the 
history and development of both the 
selenium and copper oxide rectifier. 
A comprehensive catalog of the recti- 
fiers produced by Bradley Laboratories 
is included as the final section. 

The section on applications is de- 
tailed and describes such applications 
as cathodic protection, magnetic am- 
plifiers, battery chargers, electrochem- 
ical processes, electrostatic dust pre- 
cipitators and d-c braking. Other uses 
include clipping, slicing and limiting 
circuits, voltage regulation for genera- 
tors, dynamic braking of motors, air- 
craft power supply systems, and meter 
overload protection. Also provided is 
a subsection on television and radio 
applications. 

Photographs, charts, diagrams and 
graphs are used throughout to illus- 
trate basic points. Although dealing 
in technical information, the manual 
has been written in simple and con- 
cise language. 

The manual should not become 
dated because revisions and additions 
will be mailed to all owners as develop- 
ments warrant. 


Contributions to the Solution 
of Systems of Linear Equations 
And the Determination 

Of Eigenvalues 


Edited by Orca Tausskv, National 
Bureau of Standards Applied Mathe- 
matics Series 39, 8 x 104 in., 139 pp. 
Order from Government Printing Of- 
fice, Washington 25, D. C. $2. For- 
eign remittances must be in U.S. 
exchange and include an additional 
one-third of publication price to cover 
mailing costs. 


This volume describes many meth- 
ods of solving linear equations and 
inverting matrices. Most emphasis is 
on elimination methods and on related 
schemes involving the triangular reso- 
lution of matrices, but some attention 
is given to iterative solutions. Twenty- 
six numerical examples (usually for 
matrices of order six) are given, with 
complete computational layout and 
full details. 

Seven papers are presented in this 
volume and include a theoretical study 
of iterative procedures, manual meth- 
ods of computation, experiments using 
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New Books.......... oss. Continued 


punched-card equipment and a study 
involving high-speed computations. 
Two papers deal with the rank of a 
matrix and the location of its eigen- 
values. These papers will be helpful 
to mathematicians, physicists and en- 
gineers working in all fields of physical 
science where problems may be ex- 
pressed in the form of simultaneous 
equations, Since this is one of the 
most common forms in which both 
theoretical physical problems and 
physical data may be expressed, the 
scope of the fields in which this ma- 
terial has possible application is wide. 
This volume should be of particular 
value to agencies and organizations 
having high-speed digital computing 
machines. 

The preparation of the papers was 
sponsored by the Office of Naval Re- 
search, the Naval Ordnance Test Sta- 
tion at Inyokern, and the Air Research 
and Development Command of the 
Office of Scientific Research of the 
U. S. Air Force. 


Nickel in Iron and Steel 


A. M. Harr, Chief, Alloy Develop- 
ment Div., Battelle Memorial Insti 
tute. 6 x 9 in., 595 pp. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. $10. 

This book reviews and correlates 
important published data on nickel as 
an alloying element in steel and cast 
iron. Approximately 800 papers, cov- 
ering the period 1858 to 1953 inclu- 
sive, were reviewed in the preparation 
of the manuscript. This newest addi- 
tion to the Alloys of Iron Research, 
new Monograph Series, was begun be- 
fore World War II, suspended during 
the war years, and reestablished in 
1946. 

Part of the original manuscript was 
made obsolete by the technological 
advancements and improvements in 
techniques brought about by the war- 
generated demand for expediency. 
Consequently, the manuscript was 
brought up to date to include the 
new information. 

The book is made up of fifteen 
chapters. The introduction tells of 
the occurrence and refining of nickel 
ores. The rest of the book covers 
such topics as the melting of nickel- 
steels, the physical properties of steels 
containing nickel; the structure and 
heat treatment of wrought and cast 
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THE LOW COST 
BEARING THAT... 


Meet MAPA etd 


Cast Bronze Bunting Bearings can be supplied 
in many forms from the simplest to the most 
intricate. They offer many ways to cut the cost 
of both design and production without any 
sacrifice of performance or durability. 


It may save you much expense and trouble to 
find out what Bunting Bronze Bearings can do 
for you. There is a Bunting engineer near you for 
consultation. Or write our Product 

Engineering Department at Toledo. 


The Bunting Bearing 
offers ways to reduce the 
cost of a design and 

to employ designs that 
provide more economical 
production as well as 
lower initial cost. 


Bunting. 


BRONZE BEARINGS © BUSHINGS © PRECISION BRONZE BARS 


THE BUNTING BRASS & BRONZE COMPANY, TOLEDO 1, OHIO 
| BRANCHES IN PRINCIPAL CITIES ,* DISTRIBUTORS EVERYWHERE 
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New Books.. continued 


nickel-steels; and the effect of nickel 
on various engineering properties. 

‘Corrosion and the welding of nickel 
steels are treated in detail. Other sub- 
jects which are discussed include the 
effect of nickel on the constitution 
of cast iron, its tensile strength and 
its hardness. A feature of the book 
is that each chapter is concluded with 
a summary. 


Transistors: 


Theory and Applications 


ABRAHAM CoBLENz, Transistor Prod- 
ucts, Inc., and Harry L. Owens, Sig- 
nal Corps Engineering Labs. 9} x 64 
in., 313 pp. Published by the Mc- 
Graw-Hill Book Co., 330 W. 42 St., 
New York 36, N. Y. $6. 


This book presents a practical treat- 
ment of transistors, describing prin- 
ciples of operation, applications in 
electronic circuits and also how they 
are manufactured. 

Eleven chapters of this book ap- 
peared in Electronics magazine from 
March 1953 to January 1954, and be- 
cause of widespread reader interest the 
authors were invited to publish the 
articles in book form. This series, con- 
siderably expanded and revised, forms 
the basis for this volume. 

The authors’ experience with the 
Signal Corps at the forefront of tran- 
sistor development has provided them 
with a unique bird’s-eye-view of the 
entire field. 

The material is presented in simple 
language and with a thoroughness that 
makes the book useful to technicians, 
engineers and advanced workers alike. 
The book presents a step-by-step de- 
velopment beginning with history, 
quantum mechanics, electron theory, 
holes and the transistor, and the na- 
ture of semi-conductors. 

Discussions of point contact and 
junction transistors are followed by 
their practical applications in elec- 
tronic amplifying and switching cir- 
cuits. A lengthy chapter describing 
the manufacturing processes of ger- 


FABRICATORS OF i y manium crystals in transistor use is 
lemented by a chapter on the 
FLUOROCARBONS & OTHER PLASTICS MUR 


a i silicon. 

epresentatives in principa a = : 

ed throughout ^ cme [he final chapter is a roundup of 
various other types of experimental 


and theoretical transistors including a 
discussion of promising intermetallic 
compounds. 
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| 
OUR READERS 


Letters should be addressed to The 
Editor, Product Engineering, 330 
West 42nd St., New York 36, N. Y. 


Bridge Circuit Solutions 
Io the Editor: 


I have checked the solutions ob- 
tained by Mr. Ring for the three 
Wheatstone bridge-circuit examples 
given on page 215 of the September 
1954, have secured Mr. 
Ring's results by the use of this for- 


issue, and 


mula: 


T 
In this formula, developed to handle 
just such problems as those treated b 


Mr. Ring, 


A 
FA 


D : D 
; ( D 

[he writer has found it simple to 
substitute given values in the formula 
above, and to solve for unknown val 
ues. The formula is perfectly general 
and applies to Mr. Ring's Figs. 1, 2, 
3, 4A, 4B, 4C and 5. 


is stated in the nomenclature of his 


The formula 


Fig. 1, page 209, a drawing of a 
Wheatstone bridge circuit. 

It will be observed that k and p and 
q are dimensionless, and they become 
very simple for many special cases. At 
the same time, results are exact for the 
general case. Joun W. ARNOLD 
Stavid Engineering, Inc. 


Correction—20 Years Later 
lo the Editor: 


In your January, 1955, issue, pp 
306, Mr. Van Hook refers to my arti- 
cle on worm gears in your February, 
1934, issue. Mr. Van Hook is correct 
in that the formula referred to is in 
error. ‘The plus sign in the formula as 
given should be a multiplication sign. | 
With this correction, Mr. Van Hook 
should have no further difficulty with 
this formula. 

As far as my address is concerned, | 
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in Life of Shafii 
and Pimions- 


Keyways weaken both shaft and pinion and 
frequently cause failures and work stoppages. 
But this can be eliminated by using PITTSBURGH 
Taper Serrated Shafts and Pinions which provide 
an all-around V-lock for great strength and 
endurance. 

The male serrations on the shaft lock perfectly 
in the female serrations of the pinion. There is 
just enough taper so the pinion can be easily 
“shocked” on or off the shaft. One user reports 
no failure on more than 75 PITTSBURGH Taper 
Serrated Shafts and Pinions installed during a 
4 year period. 

Genuine PITTSBURGH Taper Serrated Shafts and 
Pinions are available in many standard sizes, 
or made to your requirements. 


Send your specifications today for prompt 
quotation. 


ACYL 
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SPUR 

MITRE 
HELICAL 
HERRINGBONE 
WORM GEARS 
REDUCERS 


CRANE WHEELS 


U. S. Patent Office 


PITTSBURGH GEAR 


Neville Island 


COMPANY 


Pittsburgh 25, Pa. 


Phone: SPaulding 1-4600 
subsidiary of BRAD FOOTE GEAR WORKS, INC. * CICERO 50, ILLINOIS 
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AUTOMATION 
at work 






18,240 operations — 80 automobile transmission cases every hour! That adds 
up to quite a day's work, but it's no problem for this transfer machine built by 
the Baush Machine Tool Company of Springfield, Massachusetts. Unusual 
sectional design permits rapid retooling, keeps work handling to a minimum, 
and speeds production in many of America's largest automotive plants. 


To provide the strength and rigidity required by this complex, automatic 
machine, Baush engineers specified all-welded steel bases fabricated by Acme 
Welding. Beside being stronger these Acme weldments are lighter and make 
possible the incorporation of many exclusive design features. Perhaps these 
advantages of Acme weldments are important to your product... whatever 
your requirements, why not call on Acme today. 






A.S.M.E. U68-U69 Qualified Welders *  A.P.1.- A.S. M. E. Approved 






Underwriters Lobel and Inspection Service t Navy Approved 







National Board Approved e Hartford Steam Boiler Inspection Service 





Send us your blueprints for 
a prompt quotation and ask 
for our informative booklet, 
"The FACTS about WELD- 
MENTS ond CASTINGS.” DIVISION of THE UNJTED TOOL & DIE CO 


4sk For Bulletin B-2 
1064 New Britain Ave. èe West Hartford 10, Conn. 


Nationol Representative TRANSMISSION EQUIPMENT CO,, Inc | 
441 LEXINGTON AVE., NEW YORK 17, N. Y. 
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Our Readers Say continued 


you need only to refer to your subscrip- 
tion list—I still am a subscriber. 

Needless to say, it is very gratifying 

to note that my article is still. of inter- 
est after a lapse of over 20 yr. 

C. H. GRILL 

Harvey, Ill. 


Design Check List 


To the Editor: 

We are interested in locating a 
chart which we will call, for lack of a 
better name, a design check list. This 
is to be used in checking designs to 
see if they meet their requirement, 
and fulfill their purpose. That is, to 
check a mechanical or electrical device 
for the following points: strength, ap- 
pearance, durability, safety, economy, 
availability, efficiency, corrosion, and 
deflection. 

We have scanned numerous indexes 
without finding anything to meet this 
particular need. Perhaps you have pub 
lished, at some time, just such a chart 
or publication. If so, would it be 
possible for you to supply us with a 
copy? —Rose E. KoNRATH 

Hughes Aircraft Co. 


Ed—Unfortunately, we do not have a 
chart or check list which will specific- 
ally fill your needs. However, we are 
enclosing a tear sheet copy of an article 
“Functional Aspects of Design,” 
which appears in Product Engineer- 
ing’s 1955 Handbook. Page A22 of 
this article contains a check list which 
might assist you in setting up your 
own chart or check list. 


How Advise Your Son? 
To the Editor: 


After reading the results of Dr. 
Trytten’s study, pp. 202, in the No- 
vember, 1954, issue of your magazine, 
a hypothetical case of two 18-year-old 
high school graduates was dreamed up 
to compare two boys, one becoming 
an engineer and the other a common 
laborer. 

Dr. Trytten’s article appeared at 
about the same time that Engineering 
News Record reported that Cleveland, 
Ohio, construction crafts had been 
granted a 5¢ per hr wage boost hiking 
common laborers to a rate of $2.57-4 
per hr. 

Wages are based on full 40 hr weeks 
with continuous work. The cost of the 
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Four exclusive features hel i 
sive ‘ p give 
Rockwood Ball Valves their tedio Dive 
efficiency: 


Full Round Flow—assures fast o : 
less friction loss. peration, 


Quick Opening and Closing 
only 14 turn, even under full pressure. 


Users applaud performance of 
Rockwood Ball Valves 


e "Operated 350,000 times with no mainten- 
ance." 


e “The quick turn on and off action and leak- 
proof service of Rockwood Ball Valves enables 
our furnace operator to properly control 
process that helps increase furnace capacity." 


è “Only valves to stay in service over a year.” 


e "Rockwood Ball Valves operate easier and 
do not bind or stick when opened or closed. 
Because of their trouble-free service, we have 
greatly increased our production." 


è “Definitely superior to any other.” 


è “Unfiltered river water flows through Rock- 


Leakproof 


valve needs 


Longer Wear -Resistance 
bronze ball stands up under abrasion, 
pitting and scratching. 


Valves come in all pipe sizes. Tested 
and listed by Underwriters’ Labora- 


wood Ball Valves in ovr plant and, under this 
severe condition, the valves have lasted 4 times 
longer than any other make of valve.” 


e “Safest for handling inflammable gases.” 


è “Rockwood Ball Valves are operated 40 
times a day, handling a mixture of clay and 
water. Each valve has performed better, 
operated easier and lasted longer than any 
other valve we ever used.” 


è “Real production boosters and cost cutters 
— and they need absolutely no maintenance!” 
says propane plant supervisor. 


e "Until we used Rockwood Ball Valves we 
were replacing or repairing our old valves at 
least once a week. Rockwood valves have 
operated 500 times a day without maintenance 
for over a year.” 


è “Rockwood Ball Valves help keep our syrup 
processing tanks in operation by giving longer 
and better trouble-free service. Floors are kept 
clean, too, because valves close tight and pre- 
vent syrup from dripping.” 


© “Out-wear and out-perform all other makes 
of valves used previously on these installations.” 


— chrome-plated 
information. 


— valve stays leakproof in 
closed position. 


603 Harlow Street 


Worcester 5, Mass. — 


Send me illustrated folder V-4 on 


ROCKWOOD BALL VALVES ^ 


FULL R 


i EE 2: 
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Rockwood Full-Flow Ball Valves. 


Name 
Title 
Company 
City 


Zone State 





tories, Inc. Send coupon for complete 


ROCKWOOD SPRINKLER COMPANY 





WORLD'S LARGEST MANUFACTURER OF AIRCRAFT 
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THE SAME SIZE HORSE 


from half the motor 


PLUS THIS SCREW 


THAT ROLLS ON BALLS 


Replace the common high-sliding-friction screw with an AEROL 
Ball-Screw mechanism, and you can double drive efficiency. Because 


this mechanism moves on a friction-less stream of steel balls. it 


eliminates the dead loss of friction. 


This means you can use a 


1-horsepower motor where a 2-horse was formerly needed . 


5-horse where 


10 was called for, allowing you to save on motor 


size and weight, first cost, space and electricity required. 


Because 


AEROL Ball-Screws move entirely on steel balls, 


they 


provide two additional advantages. They eliminate the need for 
lubrication, letting you operate in extremely high temperatures with- 
out fear of fire, and in extremely low temper ratures without problems 


of sluggish operation. They make possible fast, precise, continuous 
positioning dow n to near-zero tolerance. 


These AEROL Ball-Screws are at work now on aircraft. on trucks 


and cars, on machine tools, on standard and special equipment 


of all kinds. 


AEROL Ball Screws may be able to solve a problem for you. To 
get more information, write for our free booklet. 


Cleveland Pneumatic 


Zool Compang CLEVELAND 5, onio | 


DEPARTMENT E-355 


BALL-SCREW MECHANISMS 


AIR-OIL IMPACT ABSORBERS 





LANDING GEARS 





Our Readers Say continued 


engineers education is estimated at 


$4,000. 
Wages Wages 
Earned by Earned by 
Common Engineer 
Laborer 
4-yr period for study of en- 
gineering $21,424 $4,000 
First 3-yr after graduation 
Engineer's starting salary 
$350; at end of 3 yr, $450 16,068 13,760 
| Next 10 yr, assuming engineer 
at $800 per mo—13 yr out 
of school 53 , 560 75,000 
Total earnings at age 35 91,052 84,760 








At the age 35 
earnings of $6, 
gineer. Let us assume that both men 
have reached their top in earning ca- 
pacity and see how long it will take 
for their gross earnings to be equal. 
The engineer is now earning $350 per 


, the laborer has gross 
292 more than the en- 


month more than the laborer 


$6 , 292 
= 18 yrs 
$ 350 x 


So, at age 53, the engineer and the 
common laborers have had equal earn- 
ings. 

numerous arguments on 
the above subject, but 


[here ar 
both sides of 
engineer, have 
would be 


assuming you, as an 
an 18-year-old 
your advice based on economics? 
With these facts for our vouth to 
shouldn't there be 


son, what 


wrestle with, why 
shortage? 


FRED A. 
Kingston, 


an engineer 
HEDDLESON 
Tenn. 


Correction 


[o the Editor: 


An error occurred in the article en 
titled “The Importance of Duty Cy- 
cles in Selecting Polyphase Induction 
Motors,” published in the November 
issue of Product Engineering. In the 
first column on page 180, under the 
“Duty Cycle Calculations,’ 
exponents omitted from both 
“RPM” factors of item 1, equations 
for ““Motor loss for a complete start, 
watt sec" for design B and design D 


heading 
were 


motors. 

These equations should read: 
0.00050 x WK? 
0.00425 X WK? 


Rpm? for Design B motor 

< Rpm? for Design D motor 

A correction will eliminate possible 

confusion in the reader's mind should 
he try to check the calculations. 

-J. G. Rosswoc 

Reliance Electric & Engineering Co. 
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This oil pump rotor is used in several IBM 
machines. Saving in cost as compared with 
machined parts, says IBM, is 84%! Total 
tolerances of .0C1' cnd .002” are required. 
Powder metal processing eliminates all ma- 
chining operations, which previously required 
20 hours per 100 pieces. 


A valve disc sleeve used in the air release mechanism 
of a Neptune Red Seal petroleum meter was origin- 
ally made of brass rod stock, then of die-cast zinc 
(which proved unsatisfactory) and now of powdered 
brass. Tolerances are +.001’ on two diameters. The 
part costs no more than the unsatisfactory die cast- 
ing and approximately 1/3 that of the machined part. 


v 


Making this intermediate wringer-drive gear of iron 
ond copper powder saves its user, the Whirlpool Cor- 
poration, St. Joseph, Michigan, up to $20,000 per 
year. The part was formerly made from a 35” blank 
which was pierced, flattened, machined for teeth; 
wire brushed for burr. Tolerances on the powder 
metal port are identical with those obtained by 
machining. 


Powder Metal Processing 
Saves $20,000 a Year on this Part | sd ub E 


capacity. Powder metal presses of the mod- 


ern Stokes' line embody THIRTY YEARS of 
powder metal press research and engineering. 


The Stokes 300-ton Model 713 hydraulic pow- 
der metal press, a recent addition to the 


Parts which are difficult to machine... parts which are wasteful -—— PN 
of solid metal...are made in powder metal at great savings. by the Presmet Corporation, Worcester, 


Mass., custom maker of high-precision pow 
^ . . p . de tal t lik f t ducer 
Fully automatic compacting of a broad selection of metal Au teat s ae oe 


: s ] — " E of powder metal parts, a user of Stokes 
powders, pure or mixed, gives wide flexibility in determining powder metal presses 
tolerances, tensile strength, and functional characteristics, many 


of them unattainable in solid metal. 


Stokes has over thirty years’ experience in making presses specifically 
for powder metal processing. Stokes engineers are recognized for 
their broad contributions to the growing success of powder metal 
processing ... will gladly contribute their experience to 
manufacturers interested in powder metal processing as a 

means of cutting costs and improving products. 

Three booklets available: “Powder Metallurgy 

Today”; catalog of Powder Metal Presses (#801) : 

and “How to Save Money on Punches and Dies". 

Send for any or all. 


F. J. STOKES MACHINE COMPANY 
PHILADELPHIA 20, PA. 


ENGINEERS : 


Stokes is continually adding to its engineering and technical sales staffs in the high vacuum, industrial tabletting, powder metal and plastics molding fields. If you can qualify, there may be a position for you. 
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Will you be standing in your 


> 


COMPETITION'S 


* 


SALES SHADOW? 


ELECTRUNITE® STAINLESS STEEL TUB- 
ING CUTS COSTS ON UNDERWOOD 
CALCULATING MACHINES. The cyl- 
inder in tħe carriage shock ab- 
sorber must have a smooth inside 
finish to reduce drag, accurate 
bore, little diameter variation, 
negligible eccentricity. Underwood 
reports good service life plus a 
saving of 75 cents on material 
costs for each shock absorber. 
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SAVE WEIGHT WITH REPUBLIC TITANIUM. This wonder metal weighs only 56 
per cent as much as steel, but it's just as strong. Often stronger. There's a 
big market for Titanium forgings like the compressor rotor shown above. 
And they can be produced to accurate dimensions and in a range of physi- 
cal properties that is usable and reproducible. Republic Titanium can also 
be milled, threaded, turned, tapped, drilled and honed. 


The sales figures may not show it now. 
But a month, six months, a year—and 
they might not look so good. Then, what 
will you do? 


We suggest one thing: look into Republic 
Enduro® Stainless Steel. 


We know that making a product out of 
Enduro Stainless Steel can often put a 
silver lining in a sales picture. And we 
at Republic will be glad to help you. 


We've been making stainless steels for 


more than thirty years. We pioneered 


REPUBLIC 
STEEL. 
loldi Wider Ruge 
of Slivdlard, Stools and SRL uoa 
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REPUBLIC IRON POWDER OFFERS NEW PROFIT OPPORTUNITIES for mass 
producing certain parts faster, more uniformly and at less cost. Or fabri- 
cating complicated shapes which are difficult to produce economically by 
other means. Republic metallurgists can help you determine iron powder's 
suitability to your parts. Or, they will suggest alternate methods or mate- 
rials better suited to your operation. 


many of their uses. We developed many 
alloys ourselves. And we know how to 
put them where they will do the most 


good. 


Why not talk things over before your 
competition casts a shadow? Then we 
can keep your product out in the sunlight. 
Right where customers can buy it. 


And will want to buy it. 


Call your nearest Republic District Sales 
Office. Or send in the coupon for more 


information. 


REPUBLIC STEEL CORPORATION | 
3150 East 45th Street, Cleveland 27, Ohio 


©) Republic Titanium C) Republic Iron Powder 


Please send more information on: | 


OC) ELECTRUNITE® Stainless 


AOL oinsdibud mper duit — | 


O Enduro Stainless Steels i , ) 
Steel Tubing & Pipe 


Title. 


Company 





—————— 


| ——— n 
K-7000A 








2 High Hot Strip Mill Table Rolls in plant of Dominion Foundries and Steel 
Ltd., Hamilton, Ontario, Canada. Arrows indicate location of J-M Clipper 
Oil Seals which protect bearings against dirt and other adverse conditions. 


Engineers at Dominion Foundries 
and Steel Hot Strip Mill report: 


“Bearings better protected— 
damaging dirt sealed out with Clipper Seals" 


‘TABLE ROLLS of the 2 high strip mill 
at Dominion Foundries and Steel Ltd. 
must operate efficiently despite severe 
service conditions. Life of the Roll 
Bearings is constantly threatened by 
dirtand salt from strip mill operations. 


To provide better protection, en- 
gineers replaced the original bearing 
seals with J-M Clipper Oil Seals. Long 
after this installation was made, Clip- 
per Oil Seals are still providing far 
better bearing protection than the 
material formerly used. They seal out 


—XF 
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mill scale, salt and other foreign 
matter which might work into the 
bearing housings. They remain effi- 
cient despite high oil and air tem- 
peratures. They protect bearings by 
assuring clean lubrication. 


Clipper Oil Seals offer many advan- 
tages wherever accurate fit, longer life 
and greater sealing effectiveness are 
required. These precision-moulded 
oil seals provide easy installation be- 
cause the tough, dense heel affords 
just the right amount of rigidity for a 











press fit in the cavity . . . while the 
flexible lip, held in light but positive 
contact with the shaft by an especially 
designed garter spring, provides 
effective sealing at all times. 


Made in both split and endless 
types, Clipper Oil Seals are available 
in a wide variety of designs, to meet 
practically any sealing requirement. 
For complete details and literature 
write Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay 
St., Toronto 1, Ont. 


Johns-Manville CLIPPER OIL SEALS 
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BRIDGEPORT BRASS COMPANY 


COPPER ALLOY BULLETIN 


Bri I 


geport 


Cold Heading 
Cuts Metal Requirements 96% 


Part at left was machined from rod. Piece at 
right was formed by Camcar Cold-Flow process 
from Bridgeport wire stock. Note the large head 
produced from the relatively small diameter 
stock. (Courtesy, Camcar Screw & Mfg. Corp., 
Rockford, Ill) 

When a midwestern manufacturer 
machined the special screw fastenings 
pictured above from solid bar stock, he 
used 210 pounds of metal per thousand 
pieces produced. Of this, approximately 
200 pounds went into scrap as screw 
machine turnings. 

By changing to advanced cold-form- 
ing techniques, the same manufacturer 
now makes a thousand pieces of the 
same product from only 8.3 pounds, a 
metal saving of 96%. Too, his cold- 
headed product is stronger and made to 
closer tolerances than its machine- 
turned counterpart. 

This is just one example from many 
hundreds where the switch to cold 
forming brought both tremendous sav- 
ings and product improvement at the 
same time. The process is precise, fast 
and efficient, ideally suited to close- 
dimensional, high-speed mass produc- 
tion. 

In order for the cold-forming process 
to work, the metal has to be specially 
selected for its cold-working properties 
as well as the qualities wanted in the 
finished product. 

Bridgeport produces a number of 
carefully finished alloys particularly 
suited to the severe working require- 
ments of the cold-forming operation 
and well recommended for their fin- 
ished properties. One of them is Bridge- 
port Silicon Bronze, Alloy No. 609. 


c» BRIDGEPORT BRASS 


COMPANY è BRIDGEPORT. CONNECTICUT 
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Exceptionally malleable, even when 
hard drawn, Bridgeport Silicon Bronze 
is excellent for all types of cold-headed 
and roll-threaded products, particu- 
larly the extremely large-headed bolts 
as those described above. Its finished 
strength can reach 100,000 psi tensile, 
yet when properly made, parts require 
no heat treatment after forming. And 
the high resistance to stress corrosion 
recommends Silicon Bronze highly for 
outdoor construction. 


Round ID, Hex OD Tube 
Permits 26% Cost Saving 


Illinois Engineering Co., Chicago, a 
division of American Air Filter Co., 
used to machine the inlet connection 
lock nut for their Thermostatic Radi- 
ator Traps from solid hex brass rod. 
Though this method is not unusual, it 
required excessive machining time and 
scrap losses were high. 


pig BAALE 


Bridgeport round ID, hex OD tube cut TA from 
production costs of radiator trap lock nut. 

Bridgeport’s Technical Service rec- 
ommended Round ID, hex OD brass 
tube as a more economical material. 
The results: a marked saving in metal 
and, except for threading, the complete 
elimination of machining on the inside 
of the nut. Costs were reduced 26%. 

This is a typical example of how 
Bridgeport Technical Service can in- 
crease profits by reducing costs. Chances 
are there are a number of similar op- 
portunities for savings around your 
plant. 

Bridgeport Technical Service engi- 
neers are at your call to help turn up 





| 





Reporting new developments in copper-base alloys and metalworking methods. 


just such opportunities. The answer 
might be a switch to another of the 
complete line of alloys Bridgeport 
manufactures for screw machine opera- 
tions — or it could be a switch in mill 
shape: rod to tube, tube to wire, etc. 

In either case, savings can be made 
when Bridgeport Technical Service is 
on the job. 


Bridgeport Phosphor Bronze makes lifetime 
spring contact for attachment plug 
Spring Parts 
That Last a Lifetime 


An important factor in many elec- 
trical devices is spring parts that go 
right on flexing year after year without 
losing their resiliency. That's exactly 
what Hopax Electric, New York, built 
into their new type attachment, the 
Hopax Circuit Breaker Plug, using 
Bridgeport Phosphor Bronze. 

An engineered alloy with exceptional 
spring properties, Bridgeport Phosphor 
Bronze, Alloy No. 36, Grade A, gives 
unusual service life under repeated 
flexing. Its fatigue and wear resistance 
is high...it withstands arcing better 
than brass...and its corrosion resist- 
ance and higher conductivity are posi- 
tive advantages over rustable material. 

Bridgeport Phosphor Bronze No. 36, 
Grade A —and No. 35 Grade C, for 
more severe use — are recommended for 
dependable use in electrical snap 
switches, diaphragms, current collec- 
tors, spring contacts and many other 
electrical components. To find out how 
they can work for you, check with your 
Bridgeport representative today. (3380) 


Visit Bridgeport's exhibit 
Booth 162 at the 
WESTERN METALS EXPOSITION 
Los Angeles, March 28 to April 1 


Mills at Bridgeport, Conn., 
Indianapolis, Ind., and Adrian, Mich. 
Sales Offices in Principal Cities— 


Conveniently Located Warehouses 











"But what," the President asked, “has this 
got to do with more advertising 


in Product Engineering ?" 


*Nothing else sells design engineers like Product Engineering does" 

has particular significance now, and for the foreseeable future. 

Record investments in research are resulting in a record number of new developments 

in materials, electronics, hydraulics, and all other sciences. 

And as these developments are channeled to Design Engineering for conversion into new 
and better products, the Original Equipment Market is alive with change and growth, 
and with both immediate and long-range applications 

for your parts, materials, components, or finishes. 


Growth, change, and new opportunities are synonymous 

with the Original Equipment Market. And Product Engineering is the synonym 
for efficient, productive advertising in this market. Year after year, 

advertisers invest far more advertising pages and dollars in Product Engineering 
than in any other design publication. These pages totalled 4,172 in 1954 

...for a clear lead of more than 1,000 pages over the second design magazine. 
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Product Engineering's more than 850 advertisers know that 

*only Design Engineering can make new research discoveries pay off." 
They also know that, until Design Engineering creates industry's products 
Purchasing has nothing to buy, 

Production has nothing to manufacture, Sales has nothing to sell. 


Design Engineering is industry's basic function ... 

and basic buying influence. For 25 years, Product Engineering has been 
the basic advertising medium to design engineers. Today, as never before, 
concentrated advertising in this magazine is your best sales investment 


in the $28-billion (and growing) Original Equipment Market. 


"Only design engineers can make new research 


discoveries pay off," the Advertising Director 
said ..."and nothing else sells design 


engineers like Product Engineering does." 


THE MEN 

WHO DESIGN 
AMERICA'S 
NEW PRODUCTS 
READ 


Product Engineering 


The McGraw-Hill Magazine of Design Engineering 
McGraw-Hill Building, New York 36 





YOU FURNISH THE PRINT, WE'LL FURNISH THE 


TERMINAL INSULATOR 


OF SYNTHANE LAMINATED PLASTICS 


RESISTS MOISTURE, HEAT, ARCING, BREAKAGE 


Practically everything made requires a combination of 
several properties. And this terminal insulator is a shining 
example. It has to have high dielectric strength in a 
machinable insulator, good moisture resistance, excellent 
arc resistance, good heat resistance and mechanical 
strength. These and other requirements indicate Synthane 
laminated plastics for the job. 

Starting with the blueprint, Synthane Corporation pro- 
duces the needed base material with the right combina- 


SYNTHANE CORPORATION, 4 River Road, Oaks, Pa 


Please send me more information about Synthane laminated 
plastics and fabrication service. 


Name. 


Title 





Company 





Address... 


— —— — — — — — — — — — — 


tion of properties, machines it with accuracy, and supplies 
the finished parts, with no waste, to the customer. 

Each year Synthane turns out thousands of different 
finished parts. They are made from the more than 33 
different grades of Synthane laminated plastics which are 
also regularly supplied to industry in sheets, rods, tubes, 
and molded parts. Good service and quality are charac- 
teristic of Synthane fabrication. 

If you are looking for parts with many different 
properties — physical — mechanical — electrical — and 
chemical, in combination, Synthane may be your answer. 
Mail the coupon for information. 


SYNIHANE 


LAMINATED S PLASTICS 


SYNTHANE CORPORATION OAKS, PENNSYLVANIA 
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E 


Design Simplicity — 
Key to Trouble-Free Operation 


1 Easy setting 
on full-view 
scale 


2. Quality 
switches 
rigidly 


mounted. 


A "look inside" the Type 230 Interval 


3. Housing e " a ; . 9 
encloses, T Timer illustrates how design simplicity 
protects 


hani p i 
— — and precision workmanship contribute 


to trouble-free performance. 


For example, the friction clutch assembly shown at left has 


few operating parts, yet is highly efficient. All friction forces are 


Powerful 
Cramer ; held internally within the clutch. No force is exerted either up 
synchronous 
motor. 


+ 
or down to cause unnecessary load on the motor. The clutch 
essentially ''floats" in the timer, thus minimizing wear, increasing 


reliability, and contributing to long motor and timer life. 


5. Bokelite 
base 
ruggedly 


— for simplicity, accuracy and operating dependability. For the 


Every component of every Cramer timer has been designed 


complete story on interval timers, write for Bulletin PB-210. 


SPECIALISTS AM TIME CONTROL 


“The R. W. CRAMER CO., Vue. 


TCRSS BOX 7, CENTERBROOK, CONNECTICUT 
317 
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TAYLOR 


it Plastics. 


—“ fibre 


TAYLOR 


FIBRE CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE—SILICONE—=POXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


Fuel pump valve seat made of Taylor 
Grade LE phenol laminate resists attack 


by gasoline . . . is tough, long-wearing. 


Coil forms for this solenoid have to oper- 
ate at high temperature . . . an ideal appli- 


cation for Taylor Glass Melamine Laminate. 


Base plate for high-voltage TV chassis, 
punched from Taylor Canvas Melamine 
Laminate, has high dielectric strength and 
arc resistance. 


Insert in face of golf club, made of Taylor 
Vulcanized Fibre, withstands severe impact 
. gives long-lasting, long-hitting surface. 


TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli- 
fied . . . schedules safeguarded 

. inventory headaches cured 

. and overall costs reduced by 
having Taylor fabricate finished 
parts to your specifications. 
Efficient, modern facilities are 
ready to serve you. Get in touch 
with Taylor about your specific 
requirements. 


Taylor Vulcanized Fibre comes in a variety of forms... 


single and built-up sheets, rolls, strips, 


rods . . . from which you can manufacture thousands of kinds of parts at economical cost. 


Call on Taylor Vulcanized Fibre 
for thousands of product uses 


One of the most versatile of mate- 
rials, Taylor Vulcanized Fibre is 
constantly finding new applications 
in new product designs. And for good 
reason. For this time-proved mate- 
rial affords an unequalled combina- 
tion of economy, machinability and 
performance characteristics. 


It's light weight and tough. It resists 
severe wear and abrasion. It with- 
standsheavy impact without denting, 
cracking or deformation. It's a good 
electrical insulator. Its flexibility 
makes it readily formed into a va- 
riety of shapes. Its ease of punching, 
stamping, drilling and cutting offers 
real economies in production. 


The variety of grades in which Taylor 
Vulcanized Fibre is available gives 
designers a broad range from which 
to choose the characteristics best 
fitted to the job at hand. 


Commercial Grade—a  general-pur- 
pose material with high strength and 
density. 

Bone Grade—best machining prop- 
erties, high impact strength. 


Taylor Insulation (Fish Paper)— 
tough, abrasion-resistant, readily 
formed, high dielectric strength. 


Trunk and Case Fibre—excellent sur- 
face finish, good bending and bond- 
ing qualities . . . in a variety of colors. 


Super White—high-purity grade 
with smooth finish. 


Abrasive Backing—grades for drum 
and discs, with high flexibility, re- 
siliency, toughness. 


Flexibie Fibre—soft grade for gaskets. 


Built-up Fibre—multiple plies bond- 
ed to thickness of several inches. 


This versatile family of materials 
comes in the largest sheet size in the 
industry . . .in rolls, strips and turned 
rods ... to give you the maximum 
utilization of the material you pur- 
chase. Ask your Taylor representa- 
tive to stop in for a discussion on 
how you can profitably use Vulcan- 
ized Fibre in your products. 
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specific ways to increase profits thru metal stampings 


here's a clear cut report 
on what Crosby can do for you 


Are you faced with rising costs and stiffer competition? 
How certain are you that your metal parts embody all 
possible improvements and economies? 

“Removing the Questionmarks” will tell you how The 
Crosby Company is staffed and equipped to help you solve 
numerous problems in the procurement of metal parts. It 
shows how this progressive Company can assist both large 
and small plants in the design and production of cost-saving, 
product-improving, metal stampings. 


It defines the many ways in which Crosby shows its 
initiative by making suggestions and recommendations 
when quoting. It explains how estimates are carefully pre- 
pared and how delivery dates are made to be kept. 


It will enable you to measure the true value of Crosby 
services in meeting your parts requirements. 


Make sure that this informative report reaches your desk 
without delay by using the coupon below. 


Company 
REMOVE ALL DOUBT= 


GET A CROSBY City 


ENGINEERED QUOTE 
" SALES OFFICES: Buffalo e 


Address 


Cleveland  * 
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THE CROSBY CO. 205 Pratt Street, Buffalo 4, N. Y, 


Mail a copy of your report "Removing the Questionmarks from Metal 
Parts Procurement" without cost or obligation. 


Title 


ee a 0o 98 
Detroit 


New York © Philadelphia 


* Chicago * 
319 





EXON: each resin engineered for a specific problem 


d 


LL 


P 


d | 


Temperature-tailored to be excep- 
tionally versatile . . . Exon 905, 915, 
925 are P.V.C. resins created by Firestone 
to solve many production headaches. 

No matter how much operating tem- 
peratures have previously limited your 


processing facilities, these EXON resins 
can be used individually or easily blended 
so that heat problems never hinder your 


ingenuity or product progress. 
Several unique advantages are pro- 
vided by the Exon 900 series resins. 


EXON 905-915-925 


created specifically for 


rocessabilily 


* Extremely rapid blending—hot or cold. 

¢ Shorter fusing time—for fast, more eco- 
nomical operations. 

* Freedom from fisheyes—assuring 
higher quality, greater product uni- 
formity. 

These Exon 900 resins adapt readily to 

your present operating conditions, creat- 

ing new horizons for your equipment. 
For complete information or technical 


service on the ever-growing line of 
EXON resins, call or write: 


FIRESTONE CHEMICAL SALES DIVISION 
FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT. 6L 


DIVISION OF FIRESTONE TIRE & RUBBER CO. 
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McGILL MANUFACTURING CO, INC., 


ONLY M GILL casszeoz CAM FOLLOWERS 
GIVE YOU ALL 12 PERFORMANCE EXTRAS 


Look again at the 12 features explained above. Each 
one is à PERFORMANTCE extra . . . and perform- 
ance is the feature McGill users cite most frequently 
in their reports on use of the CAMROL . . . for 
example: 

"With maintenance negligible and PERFORM- 
ANCE excellent, using standard CAMROL bearings 
offers an overall price advantage and insures maxi- 
mum product quality." 


"W'e adopted the McGill bearing 15 years ago after 
finding its precision quality is ideal to help insure 
superior lathe PERFORMANCE." 

“These bearings are in 22,000 of our machines. NO 
FAILURE has ever been reported despite the banging 
these machines take." 

What's more, the McGill CAMROL CF series bear- 
ings are available in 22 stock sizes — the largest size 
range of this type bearing manufactured and stocked. 


Join the thousands of McGILL CAMROL Bearing users who get EXTRA PERFORMANCE 
by always specifying McGILL CAMROL Cam Follower Bearings 


4 BEARING SELECTION GUIDE 


s revised Bearing Selec- 
tion Guide, complete 
IOS RTT etal 
data, has been released by 
— the McGill Manufactur 
ing Co Ask for (¢ atalog 


NO 52 





YOU CAN DEPEND ON 


QUALITY 


BEARING DIVISION, VALPARAISO, INDIANA 





only CAAT RRO cam follower 
M«GILL offers original design plus 
20 years of product improvement 


The successful acceptance of repeated shock load in cam 
operation is the ultimate test of a cam follower bearing. 
In thousands of applications, the McGill CAMROL Cam 
Follower bearing has proved itself strictly on the basis 
of its performance, because it is designed and built spe- 
cifically for withstanding the intermittent shock and 
heavy load of cam operation. Millions of CAMROL 
bearings are operating today in all kinds of industrial 
machinery. 

McGill engineers recognized the need for an anti- 
friction Cam Follower and developed the first full-type 
roller bearing Cam Follower over 20 years ago. Imita- 
tion is the sincerest compliment to a successful product, 
and others have copied the outward appearance of CAM- 
ROL bearings. 





McGill’s years of application experience has improved 
the design and methods of manufacture that result in 
performance extras for the CF and CYR series. For 
instance, a combination of zone and through hardening 
are used to provide the right combination of hardness 
and toughness for maximum life. 

Full-type roller bearing construction gives the CAM- 
ROL CF bearing the ultimate in radial capacity, improv- 
ing its load-carrying qualities to complement its resist- 
ance to shock. A soft stud stem adds toughness and per- 
mits reworking for slight dimensional changes. 

The care and know-how that go into manufacture of 
bearing components are matched in assembly of parts. 
Parts are cleaned, assembled and greased under dust-free 
conditions to give you extra performance available only 
from a CAMROL Cam Follower by McGill. 


McGILL MANUFACTURING COMPANY, INC. 


BEARING DIVISION — 201 N. Lafayette Street, Valparaiso, Indiana 


Heater 


Guards 








Gas heater by Temco, Inc., 
Nashville, Tenn. 





Expanded metal grille DELIVERS HEAT 


Above is one in a line of famous heaters, recently 
redesigned for maximum heating efficiency, and 
to bring modern styling to the gas heating field. 
Says the manufacturer, "The styling of the new 
heaters is enhanced by a ‘television-screen’ grille 
of expanded metal.” 

The two Penmetal expanded metal grilles 
have a double function. Besides being harmoni- 
ous with modern home furnishings, they permit 
the free passage of heat. This heater combines 
the advantages of radiant and circulating heaters, 
to give faster heat distribution. 

Penmetal expanded metal is sheet metal slit 
and expanded to as much as ten times its original 
width. Up to 80% lighter than solid sheet of the 
same dimensions, the diamond truss pattern adds 
rigidity and strength yet permits the passage of 


PENMETAL EXPANDED METAL I$ ALSO USED FOR: 


Air 
Conditioning 
Unit Grilles 
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light, heat and sound. Available in carbon steel, 
aluminum, stainless steel, Monel, Inconel and 
other metals; large or small mesh; light or heavy 
uge. 

Perbaps you, too, cam make a better product 
with Penmetal expanded metal. Send for 28-page 
catalog giving mesh sizes, weights and dimensions 
and suggested uses for this versatile material. 


PENN METAL COMPANY, INC. 


General Sales Office: 205 East 42nd Street, New York 17, N. Y. 
Plant: Parkersburg, W. Va. l 





ENHANCES STYLE in new "cool cabinet” heaters 


PM-64 








— low Corporation 
gns with . 
ALCOA UTILITUBE 
to cut costs 


ALCoA Utilitube* is used in the manufacture 
of these Conomotor Series LB Control 
Valves, produced by Conoflow Corporation, 
Philadelphia. This company switched to 
ALCOA Utilitube because of the outstanding 
economies it offers to users of coiled tube. 


ALCOA Utilitube actually offers initial sav- 
ings up to 40 per cent over copper. It is 
corrosion-resistant aluminum coiled tube 
made of a special alloy that bends more 
easily than annealed copper—work hardens 
less . . . has excellent flaring and forming 
characteristics. 


ALcoa Utilitube resists corrosion . . . will 
not cause sludge or gum formations. Its 
mechanical properties actually improve at 
extremely low temperatures. Available in 
economical long lengths, ALcoA Utilitube 
has high fatigue strength, good bursting 
strength, stands up well under vibration. 


Use ALcoa Utilitube for air, gas, oil and 
fuel lines and for hydraulic fluids. When the 


design calls for coiled tube, specify ALCOA 
Utilitube. 


ALUMINUM COMPANY OF AMERICA 
909-c Alcoa Building, Pittsburgh 19, Pa. 


For complete information, write for the free 
booklet, ALCOA UTILITUBE. 


*Registered Trademark, Aluminum Company of America 


ALCOA (G _ 
ALUMINUM 





, 


STH 


“HOW MEYERCORD ` 
SERVES INDUSTRY" 
No. 2 of a Series 


MEYERCORD 
Aaa 
Cut MANUFACTURING 

EXPENSE 


Your brand name and trademark are powerful sales weap- 
ons in today's competitive market. Prominently and at- 
tractively displayed on your products, they're an immediate 
identification of high quality to the consumer. 


Meyercord Nameplate Decals offer you a better way to 
identify your product most effectively while cutting labor, 
time and material costs. There's a Meyercord Decal for 
every commercial surface, every temperature condition — 
in fact wherever identification is in order. 


Meyercord Nameplate 
Decals can be applied with 
speed and ease o» your present 
production line . . . whether 
your run is short or long. Let 
an expert Meyercord Decal 
Engineer unfold cost-cutting 
proof and make recommenda- 
tions all without obligation. 


FREE! “Mark-it” Manual 
of Decal Nameplates 


Send today, on your com- 
pany letterhead, for this 
valuable full-color guide to 
every industrial problem in 
marking, identification, in- 


, struction, and information. 


THE MEYERCORD CO. DEPT. E-318 


omania Manuj 


5323 WEST LAKE ST. 
CHICAGO 44, ILLINOIS 


AARSH 
KES IT! 


If it's a pressure gauge or dial ther- 


mometer, Marsh makes it... and makes 
it better. The types, ranges and case styles 
are endless. What is "special" to other 
instrument makers is often standard to 
Marsh. To know the scope of Marsh 


instruments— 


Write for 
this 
fact-filled 
catalog 


MARSH INSTRUMENT CO., 


Sales affiliate of Jas. P. Marsh Corporation, 
Dept. 39, Skokie, Ill. Export Dept., 3501 Howard St., Skokie, Ill. 
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Incorporate the All 


ALL- 
STEEL 


Meet customers’ 
specifications without 
change in your 

basic drawing 


The all-steel, All-Motor type FALK 
Motoreducer assembly can easily be mod- 
ified to use overload protective coupling, 
brake-wheel coupling, multispeed trans- 
mission or hydraulic fluid drive. Motors 
with variable speed drive arrangement 
can be substituted for standard motor. 


The All-Motor type FALK Motoreducer 
... the only complete and compact motor- 
ized reducer with a separately mounted, 
resilient Steelflex coupling-connected mo- 
tor... enables the user to replace motors 
from his spare stock or other convenient 
source as required, in minutes—on the job! 


Any make, speed, or type of standard 
foot-mounted motor within the unit's rating 
may be used (or interchanged) without 
modification of gear unit. Ratio of unit can 
be chonged without modifying the motor. 
Ease of motor replacement and ratio 
change reduce over-all cost of any equip- 
ment-remodeling desired by the customer. 
Write for Bulletin 3104, 





as 


your standard! 


Every FALK Motoreducer 
has these "In-built" Factors — 


Positive Lubrication. Large sump capacity 
. . - oil-tight construction assures clean lubri- 
cant... direct dip of revolving elements pro- 
vides positive lubrication at all speeds. 


Wide Speed Range. Selective ratio combi- 
nations provide output speeds from 1.5 rpm 
to 1430 rpm with stock gears. 


Streamlined inside and outside. Smooth, 
clean surfaces; machine welded construction 
conforms to NEMA motor frames. 


Sealed Housings. Dual closures and one- 


way vents keep oil in, dust and moisture ouf. 
Units are splash-proof, leakproof, dustproof. 


...ü good name 


in industry 


THE FALK CORPORATION ' 3001 W. Canal St. Milwaukee 8,Wis. 


Precision Gearing. Heat treated alloy 
steel, precision cut and shaved helical gear- 
ing throughout .. . 
shaved pinions . . 
easy ratio changes. 


quiet-operating crown 
. taper bored gears for 


All-steel Housings. Unbreakable, strong, 
rigid. Generous overhung load capacities 
provided by wide bearing spans, large shafts 
and bearings. 


The basic E design permits 
maximum use of standardized 
parts . . . closer control over 
materials, processing, inspection 
and assembly . . . resulting in 
faster delivery from inter- 
changeable stocked assemblies. 


Racks 


EC 
WRITE FOR BULLETIN 3104 





WELDON 


FLUID 
METERING PUMPS 


Positive Displacement 
Rotor Type 


For Industrial Applications, 
Aircraft Anti-Icing 
and Aircraft Fuel 


Compact Ligbt Weigbt« Small Volume 


*Send for Weldon Manual and Catalog with 
detailed specifications and installation drawings. 


3000 WOODHILL ROAD--- CLEVELAND 4, OHIO 





AE] 
CONTROL 


Accurate 
* Easy to Install 
* Low Cost 


This flexible remote control application, 
which Arens helped engineer for a washing 
machine manufacturer, brought added con- 
venience, simplified operation, and lower 
cost over the conventional bell-crank con- 
trol system. These benefits might also apply 
to your product. Write for information and 
a copy of our 40-page manual. 


ARENS controts, inc. 


2013 Greenleaf Street, Evanston, Illinois 


Au abani 


Product Engineering 


Product Engineering is the only 
paid-circulation magazine serving 
design engineers. 





* POCKET SIZE * LOOSE - 


Printed on loose leaf, six hole, 6-%” x 3-%” bond paper, each 
book contains about 140 pages of technical data, presenting $ 
condensed, accurate and essential material for the engineer, 25 
technical worker and business man 
Architecture Surveying Mechanical Metals 
Home Heating Surveying Tables Drawing Metallurgy 
IHNumination H Engi- Machine Design d 
Electrician's Machinist's Data 
Mechanics of Television & FM 
Builder's Data Materials Electricity, AC 
Lumber Data Power Transmis- A D 
Air Conditioning sion Machinery 
Buildin Lou General Chem- Thermodynamic 
struc -— Tables & Charts 
Reinforced Con- Chemical Tables Physical & Ther- 
Analytic Chem- modynamic Meters 
Piping Data Data 


stry 
Write for FREE catalog (over 2000 listings). See for yourself how helpful LEFAX 
can be to you, Send $1.25 for each book, or $6 for only five books listed above, to: 


LEFAX PUBLISHERS Dept PE-6, Phila. 7, Pa. 


p 
Transformers, 
elays & 
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At a time when Jesse James was the most colorful figure on our Western frontier, KOVEN 
was already a well-known name among equipment manufacturers. And today, with the 
continually increasing emphasis on fast, low-cost production, more and more leading 
plants depend on KOVEN. Why? Because they have learned that KOVEN — with know- 
how gleaned from over 70 years' experience — can fabricate the specific parts they 
require for efficient production — usually in less time and at lower cost than would be 
possible in their own plants. Call or write for a consultation — no obligation. Send for 
Bulletin #550. 

Our complete modern facilities include: Machine, welding, plate and sheet metal, 
galvanizing and painting shops. X-ray equipment insures quality control in every 
KOVEN Individualized Equipment Part. 


angular mixing tanks 


de of steel 


PLANTS: 
Jersey City, N. J. 


Heavy pressure surge tank L. O. KOVEN & BRO., INC. 
154-C Ogden Avenue, Jersey City 7, N. J. 
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* Unretouched photographs. 


WE SPLIT @ RELAY COILS 
to show you why 


P&B RELAYS 


are the best 


These two coil cross-sections illustrate one of the 
many reasons why P&B’s engineering skills and 
manufacturing facilities have made it first in the 
relay field. 

The coil at the left was impregnated by the 
most universally accepted method. 

Note how the varnish failed to penetrate be- 
yond the first few strands—leaving air- and mois- 
ture-trapping spaces—allowing strands to pull 
loose when sawed. This trapped moisture sets up 
elecirolytic action, causes eventual breakdown. 

Note, however, that the P&B coil above has 
no such “empty” spaces. All strands are solidly 
embedded in varnish —completely protected against 
moisture and electrolysis. 

Centrifugal impregnation, a method exclusive 
with P&B in the relay field, forces varnish com- 
pletely through the coil—displacing all air and 
moisture — filling all spaces permanently. 

It's one of many excellent reasons why, when 
you need a relay ...of any size, any type, for 
any application . .. your smartest move is to P&B 
and Sterling Relays. 


Write 

Potter & Brumfield Mfg. Co., 
or Sterling Engineering Co., 
Princeton, Indiana. 
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9 design problems 
that can be met with the... 


Ever-increasing applications for the new ALLENUT have 
caused sales to double within the past two years. Here are some of 
the things it can do to aid your product designing: 


1. Self-anchoring in any metal. Allenut pro- 
vides positive anchoring action through its 
hardened knurls. 


2. Compact design. Requires no space for 
box wrenching. 12-point socket permits 


tightening in awkward places. 


3. Smooth surfaces. Fits flush or below sur- 
face in counterbored hole . . . permits 
streamlined, safe surfaces. 


4. A ready-made, hardened, tapped hole, 
When used as a bushing, prevents costly 
stripping of threads caused by frequent re- 
moval and replacement of screw or bolt. 
In castings and other soft metals a stripped 
hole can be counterbored, an Allenut in- 
serted and the same bolt or screw used. 


5. Tighter fit, Greater thread contact than 
with ordinary nuts because of Class 3 fit. 
Weld-like setups accomplished with one 
hand wrenching. Allenut holds firm against 
turn of screw. 


6. Usable with any type ef bolt or screw. 
Permits space-saving, internal wrenching of 
cap screws, T bolts, machine bolts, and 
other common fasteners. 


7. Saves parts. No washers required when 
anchored. 


8. Easier te use. Knurled ring facilitates 
fingering-in. Allenut is always square to 
counterbored hole. Removable by hitting 
screw or bolt head with tap of a hammer. 


9. Reusable indefinitely. Anchoring action 
remains unimpaired. Hardened threads and 
socket stand up under repeated remova) 
and replacement. 


**9*9*9299299999?9»9?99929929292.9*92592992.9*9*9*9»9»99*92927999»2902299 


Allenuts are available in a full range of 14 
standard sizes from no. 4 to 1" from lead- 
ing industrial distributors. 


We welcome your inquiry and request for 
engineering details on Allenut applications. 
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CHOICE 


Bendix* Electric Fuel 
Pump is the outstanding 


choice for every 
operating condition! 


Performance-proven 

Longer Life e No Pressure "Droop" 
Dependable Operation at —75°F. 
Improves Low Temperature Starting 
Built-in Pressure Release 

Eliminates Vapor Lock 

Delivers More Gallons per Hour 
Easy to Install e Easy to Service 
Low Power Requirements 
Economical Operation 

Light Weight e Compact 

Rugged e Tamper-proof 


Learn more about this new and improved fuel pump. 
Write for descriptive folder and specifications. 


*REG. U.S. PAT. OFF. 


ECLIPSE MACHINE DIVISION 


ELMIRA, N. Y 


Le. 
Bendix" Electric Fuel Pump $2 


> 
Bendix* Folo-Thru Storter Drive o Stromberg* Aeroquad Carburetor 9 
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Consider 


INTERNAL 
WRENCHING 
with 
Regular Type 


Note how PALNUT Internal Wrench, 
used inside of Regular Type PALNUT 
Lock Nut, permits fast assembly of radio 


LOCK NUTS speaker having small flange area ond 


adjacent boss. 


Tene Type PALNUTS 

permit more compact de- 
sign on light assemblies 
because no external wrench 
space is needed for tighten- 
ing. With this feature, you get 
the extremely low-cost, fast 
assembly and dependable 

iiie beid locking action of PALNUTS 

liigen for your product. Made of 

fits into inner hex of | | heat-treated spring steel, in a 

Regulor Type PALNUT, ^ wide range of standard thread 

fer ousy, fast assombly | F sizes and finishes. State size 

in tight spots. Wrench s ; 

le edapted to «li car- and application for free sam- 

dard hand and power ples and details. 

jools on hi 

em inm. ^" ha THE PALNUT COMPANY 
65 Cordier St. Irvington 1I. N. J. 


În Canada: 
P.L. Robertson Mig. Co., Lid., Milton, Ont. 


MAKE ITA 


BETTER 


JOB 
with UNIVERSAL 


PORCELAIN 
INSULATORS 


(- 


The high dielectric and physical strength of porcelain 
resists hot electrical arcing, extreme temperatures, 
moisture, fumes and chemicals. Combine these advan- 
tages with Universal's ability to produce porcelain 
pieces that. meet exact design requirements — any 
shape or size, with close tolerance dimensions and 
uniform body — you have an insulator that will add 
to the performance and service life of the electrical 
unit. Whether your insulator requirements call for com- 
plex or simple design, long or short run, a Universal 
engineer will be glad to offer helpful suggestions and 
recommendations on your next job. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1545 EAST FIRST STREET SANDUSKY, OHIO 


Product Engineering — March, 1955 





ROLLED BRONZE 


ALL ALUMINUM 


ushings 


for many applications 
Va" fo 27A" OQ. D. 


BRONZE ON STEEL 


BABBITT ON STEEL 


CAST BRONZE 


Cast bronze bushings are available plain 
or in intricate designs. Rolled, split 
bushings can be ball indented, with 
standard or special seams, oil holes, 


grooves or cutouts. 


Research * Engineering * Quality Control 


FEDERAL-MOGUL CORPORATION * 11043 Shoemaker, DETROIT 13, MICH. 


Since 1899 
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TITANIUM in 
IRON and STEEL 


By GEORGE F. COMSTOCK, Con- 

sultant, Titanium Alloy Manufac- 

turing Division, National Lead 

Company 
The third in the Alloys of Iron Research 
New Monograph Series, Frank T. Sisco, 
Director 

Tuis new key work reviews and correlates all the 
important data in world literature on titanium as an 
alloying element in iron and steel. Opening with a 
general discussion of titanium— its principal sources, 
concentration, preparation, etc.—the book goes on to 
examine the properties and effects of the element 
when alloyed with cast iron and steel. Its deoxidizing 
effects are treated in full. Special emphasis is placed 
on its unique effects in stabilizing n..;ogen and in 
fixing carbon in alloys where other carbides may be 
20 30 40 elt undesirable. Also emphasized is its usefulnes$ in 
WRENCH TORQUE FT.-LBS 


BOLT STRESS TENSION-1000 PSI 


steel which is to be enameled, and in certain complex 

ferrous alloys for high-temperature applications. 

Figure 5 

1955 294 pages Illustrated $6.00 
Send for your ON-APPROV AL copy today 
JOHN WILEY & SONS, INC. 

440 Fourth Avenue New York 16, N. Y. 





forget it! = 
i once — 
wrench torques for Standard, 12-Pointer, Marsden E. 

and Huglock nuts, are to be found on page 8 and it's 

9 in a new twenty-four page Engineering Data i E. 

section of our catalog. Besides this specific infor- Installed x OC T 


Figure 5, along with a Guide Chart, for calculating 


imi vv 
mation, considerable space is devoted to all of 4 


the variables that must be considered, to properly EBERT 

handle this important production operation. The MERCURY to MERCURY n 
subject of Bolt Tightness and Wrench Torques is PLUNGER TYPE RELAY 2% 

just one of fourteen topics, concerning the technique B——— C U h 
in the manufacture and the proper installation of : e en Breaks I 

our product, that is covered in this brochure — Re- ; 


no corrosion. 
quests for this literature will be handled promptly. uw rw. 


. 
* Hermetically Sealed. 

* One, Two, Three-Pole Relays. 

* Built-in Economy and Reliability! 


Standard 
NATIONAL Segieten a Simon! — 


MACHINE Hexagon Mts ..."Huglack did ee edd 
mms CC — — 


— — EBERT ELECTRONICS CORP. 
L Q M P A N Y 212-41 JAMAICA AVE., QUEENS VILLAGE 28, N. Y. 


ns LII 
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Twin Solenoid 
Pilot Operated 
4-Way Vaive 


Hydraulic Pressure 
Booster Pressures 
to 5000 p.s.i. 


Hydraulic Power Unit 
Designed for 
your needs 
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HACINE 
FLUID MOTOR 


PROGRAMMED RESEARCH 
FOR PRODUCTION PROGRESS 


A vane type constant displacement Fluid Motor that features simplicity and 
compactness of design. It is ruggedly built for continuous operation at pressures 
up to 1500 p.s.i. and Speeds of 50 to 3500 rpm. 


Torque is constant at any degree of rotation. Heavy bearing construction will 
support overhung loads equal to full torque on a 6” diameter wheel plus a 
100 pound external end thrust. 


Write for prices and complete information on RACINE'S full line of Hydraulic 
Equipment. Address RACINE HYDRAULICS & MACHINERY, INC., 2072 Albert 


Street, Racine, Wisconsin. 





high performance 


SHAKER 


in CALIDYNE’S Your EXACT type 
— Sound BRUSH HOLDER 


force system We design them 


NE... 
€ INDUSTRIAL MOTORS 
| € CRANE MOTORS 
i ramas € HOIST MOTORS 


AC TO SHAKER ARMATURE 


T € MILL MOTORS 


TO SMAKER BLOWERS 


— © MINE MOTORS 

e CONTROLLERS 

€ ROTARY CONVERTERS AC-DC 
HIGHER USEFUL OUTPUT, € RAILWAY MOTORS 


IMPROVED SHAKER DESIGN 

Calidyne's new Model A88 

Shaker, rated at 100 pounds 

force output continuous 

duty over the 40 to 3000 

cps frequency range, incor- 

porates several important 

design changes and refine- 

ments. A lightweight, extremely rigid ae 
armature of cage-type construction greatly increases 

the useful portion of total force output. MIL-E-5272A Procedure I 
requirements, for example, can be met with mass loads up to 7.3 pounds. 
Also, a new flexure system insures truly linear motion of the armature, 
and trunnion mounting of the Shaker allows forces to be exerted in any 
direction. And for monitoring amplitude of vibratory motion, a calibrated 
velocity signal generator has been built into the Shaker. 


MODEL ABB) 
SHAKER 


SINGLE CONSOLE CONTAINS CONTROLS AND POWER PACK 


The 6800 Control and Power Pack unit includes the Power Amplifier, 
Audio Oscillator, and Shaker Field Supply, as well as all controls and 
indicators, for operation of the complete system. Accessories for 
monitoring Shaker vibratory levels and performing automatic cycling 
tests required in many MIL and JAN specifications may be added to the 
basic system at any time, by rack mounting in the cabinet. 


3076 


Complete System Specifications and Details 


Available on Request 
When your specifications demand 
THE BRUSH HOLDERS with high wearing 
qualities, low maintenance cost — pick 


from our more than 1,000 types, or have 
our engineers design your special type. 


COMPANY TYPE PB-3048, industrial, shown is one 


of many designed and produced for spe- 
120 CROSS STREET, WINCHESTER, MASSACHUSETTS cific applications. . . . The ‘something 
special’ in BRUSH HOLDERS is pro- 
SALES REPRESENTATIVES: NORTHERN NEW YORK CHICAGO, lLUuNOIS SAN FRANCISCO, CALIF «alic P 
WALTHAM, MASS. Technicol Services Co., Boston Hugh Morslond & Co. G. B. Miller duced by the specialist. Ask FLOWER 
Robert A. Waters, inc Capitol 7.9797 Ambossodo: 2.1555 lytel! 3-3438 
Walthom $.6900 CLEVELAND, OHIO INDIANAPOUS, INDIANA ALBUQUERQUE, NEW MEXICO WRITE FOR CATALOG 4-P 
NEW HAVEN, CONN M. P. Odell Co. Hugh Marsland & Co G, B. Miller Co. 
Robert A. Waters, inc Prospect 1.617! Glendole 3803 Albuquerque 5.8606 
Fulton 7-6760 DAYTON, OHIO SEATTLE, WASH 
NEW YORK CITY AREA M. P. Odell Co MININEAPOUS, MINN. G. B. Miller Co. 
G. C. Engel & Associotes Oregon 4441 Hugh Morsland & Co. Lander 3320 
Rector 2-009! WASHINGTON, D. C. Colfox 7949 CANADA 
RIDGEWOOD, NEW JERSEY F. &. Jodon, lnc DALLAS, TEXAS Measurement Engineering Ltd. 
G. C. Engel & Associotes Woodley 6-2615 John A. Green Co. Arnprior, Ont. Phone y 
Gilbert 4-0878 SOUTHEAST Dixon 9918 EXPORT D B FLOWER 
PHILADELPHIA, PA W. A. Brown & Assoc. HOLY WOOD, CALIFORNIA Rocke International Corp. — 
G. C. Engel & Associotes Alexondria, Vo. G. B. Miller Co 13 £ost 40th St, N. Y, 16, N. Y. 
Chestnut Hill 8.0892 Overlook 3-6100 Hollywood 9.6305 Murray Hill 9.0900 


See us at the SHOW in March 462-64 Electronic Avenue. 1217 Spring Garden Street, Philo. 23, Penne. 
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ogan 


/REL unit 


Keeps Your Air-Operated Equipment 
Working At Full Capacity 


MAINTAINS UNIFORM AIR PRESSURE, FILTERS AIR, 


To assure capacity performance under all conditions, 
install the new Logan "R-F-L Unit" wherever air power 
is used in your plant and on the equipment you are 
marketing. Uniform working pressure is maintained by 
leveling out surges and sudden drops in the air supply. 
Clean, moisture-free, oiled air is supplied to assure 
unfailing operation, minimize wear of working parts, 
and increase service life of packings. The R-F-L Unit 
is installed in the intake line from the main air line, 
and can be mounted on a central control panel. Its 
compact, clean lines harmonize with the modern styling 
of your latest equipment. All components are con- 
veniently visible on and controlled from the front 
panel. The upper and center knobs regulate the air 
pressure and oil flow, respectively—the lower knob 
drains the water trap. 


FUNCTIONAL FEATURES 


@ Long life-piston-type reducing valve with long travel 
for accurate regulation of air pressure. Pressure 
gauge. 

@ Lubricator with control knob, oil level sight glass 
and filler plug located on front panel of unit. 


@ Removable ribbon-type air filter element to trap 
scale, rust, other foreign matter and water. Large 
water reservoir. 


Illustrated — Single 
! spindle automatic 
chucking machine 
with Logan R-F-L 


LUBRICATES AIR CYLINDERS, VALVES, TOOLS 


WHAT IT DOES 


REGULATOR—Piston-type reducing valve with long 
travel of control permits accurate regulation of pressure 
from main air line as required by work. Keeps working 
pressure uniform with minimum air consumption. 


FILTER—Supplies clean, dry air to system, thus assur- 
ing uniform and trouble-free operation. Replaceable filter 
element separates scale, rust and other foreign matter 
from air. Moisture drips into a reservoir which requires 
draining only once or twice a week. 


LUBRICATOR—Automatically injects oil into air in- 
take line to lubricate valves and cylinders, prevent 
corrosion and increase life of parts and packing. Meter- 
ing needle adjustable as required by installation. 


Eliminates piping, elbows, tees and reducers between 
components. No pipe friction. 


HOW IT !S CONTROLLED 


Two knobs on íront panel accurately regulate air 
pressure and amount of oil injected as required by 
the individual job. 


HOW IT IS INSTALLED 


Install in the air intake line from the main air line. Can 
be mounted on a central control panel. 


[Ai AMD MYORAULC QUINT 


We A 


LOGANSPORT MACHINE CO., INC. 
812 CENTER AVE., LOGANSPORT, IND. 


Unit installation. 
Photo courtesy 


Let Logan engineers help you design your 
Warner & Swasey Co. 


Member—National Tool Air and Hydraulic Circuits. No obligation. 


Builders Assn.; National 
Fluid Power Assn. 


> 


AIR CONTROL VALVES, Cat. 100-4 * AIR CHUCKS, Cat. 70-1 > AIR CYLINDERS, Cat. 100-1 * AIR-DRAULIC CYLINDERS, Cat. 100-3 
AIR and HYDRAULIC PRESSES, Cat. 51 * COLLET GRIP TUBE FITTINGS, Cat. 200-5 * HYDRAULIC CONTROL VALVES, Cat. 200-4 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 » HYDRAULIC POWER UNITS, Cat.°200-1 + SURE-FLOW COOLANT PUMPS, Cat. 62 
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SHELL PROCESS Equipment 
Utilizes NOPAK Cylinder Power 


Builder of “Shell Molding” Equipment...Shell Process, Inc., of Chicopee, 
Mass., employs NOPAK Cylinders in a number of its machines to pro- 
vide the controlled power necessary for their successful operation. 

The top illustration shows a bonding machine utilizing the shell molds 
produced in the machine pictured below, An 8” Model “D” NOPAK 
Cylinder advances and retracts the upper pressure plate which, in turn, 
applies the pressure, through pins and springs, required to seal the two 
halves of the shell mold before molten metal is poured between them. 


Shell Process Bonding 
Machine Equipped with 
NOPAK 8” Model D 
Cylinder. 


This machine which pro 
duces shell molds em 
ploys 2 NOPAK Cylin 
»ders to invert invest 
ment box and to open 
the louver which re- 
leases the mix, 


The lower picture shows a machine which produces shell 
molds by the investment process, employing a 4” NOPAK 
Cylinder to operate the louver of the investment box con- 
taining the sand and resin mix which is deposited on the 
heated pattern. A 6” NOPAK Cylinder, visible in base, 
rotates the investment box 210°. 

Whether you build machines for resale, or for use in 
your own plant, NOPAK Cylinders and Valves can be used 
to your advantage in the efficient application and control 
of fluid power. 


GALLAND-HENNING NOPAK DIVISION 
2762 SOUTH 31ST STREET © MILWAUKEE 46, WISCONSIN 


Visit Booth 750 
A.S.T.E. Show 
Los Angeles 
March 14-18 


Representatives in 


Principal Cities. 





IF THIS IS YOUR PROBLEM 


ACMA B 0 E E S C 0 P E S if you need effective, highly readable, 


for close-up visual inspection 
of internal surfaces Ss, 


and hidden parts 


of interior areas 

and surfaces not 

otherwise visible. 

They save time and 

money, and prevent 

costly dismantling.* Each 

Borescope is a compact, 

Á. C. 14.4. Bereiehitok ao Selí-illuminated industrial 
available in 4 ongles of telescope of highest quality, 
en 20" 10 400° employing a precision optical 
~in lengths of 4" to System, that produces a flat visual 
720". Special models field. Lens systems are fully cor- 
—— J rected for color, spherical aberra- 
fions, and coma, with all lens surfaces 

coated to increase light transmission 


Write for free informational folder, 
or tell us your problem. 


American (ystoscope Makers, Inc. 


124) LAFAYETTE AVENUE NEW YORK 59, N. Y. 


smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business . . . 


THIS IS YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 
This service is available through ad agencies. 
Write e Phone 
TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 


330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 
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technical builetin 


a New MOTOR 


for hydraulic pump 
in a guided missile 


SPECIFICATIONS * TYPE D-638 
Weight: 17.5 pounds * Maximum Capacity: 6.5 HP 
EEMCO Model D-638 was designed and produced for a Volts: 200 A.C. * Amperes: 20 at 6.5 HP * Cycles: 400 
leading airframe manufacturer for use in guided missiles Duty cycle: 3.0 seconds at 6.5 HP 
where greatest power output per pound of weight is 15.0 seconds at 1.5 HP 
imperative. Specifications called for a 400 cycle A.C. Continuous rating: 5 HP at 2300 r.p.m., 15.8 amperes, 200 volts. 
motor operating on 200 volts, 20 amperes, at 2250 r.p.m. 
and a continuous duty cycle of 3.0 seconds at 6.5 HP 
and 15.0 seconds at 1.5 HP. EEMCO's D-638, weighing 
17.5 Ibs., was the answer. It also has a continuous rating 
at 5 HP of 2300 r.p.m., at 15.8 amperes. Complies with 


U. S. A. F. specification 432590 for 400 cycle . . > 
A.C. motors. We invite your inquiry on adaptation of Electrical Engineering 


Model D-638 for other uses. and Manufacturing Corp. 


4612 West Jefferson Boulevard 
Designers and producers of motors, Los Angeles 16, California 


linear and rotary actuators. 





There is a right way to 
deep drill 
this aluminum part 


NICOTE Metallized tant Coating 


...for use with both hard and soft solders! 


NICOTE is Frenchtown’s new exciting discovery ...a 
single metallic coating for refractory ceramic bodies which 
provides a surface for applying solders with melting points 
between 275° and 1600°. With NICOTE, no buffing, electro- 
plating or tinning is necessary in most applications to 
form a strong, firmly-adhering bond with either hard or 
soft solders. NICOTE’s mechanical bond makes it ideal for 
hermetic seals, high strength mechanical seals, 

and vacuum applications. Bulletin 155 con- 

tains complete engineering details. Write for 

a free copy today! 


een 


Alcoa offers the answers here. . Ir e nehtown COMPANY 


87 Muirhead Avenue « Trenton 9, New Jersey 


On many screw machine jobs 
there are operations which can — — 
be done in different ways, but, 

there is usually just one “ best” } 
way. To supplement your own 

experience, Alcoa offers users In this new Foxboro Universal 

of Alcoa Aluminum Screw Valve, every closing brings a 

new surface of the l4" free- 
rolling Hartford Stainless Steel 

Ball in contact with the valve 

scat. Contact between ball and 

seat is knife-edged for positive 
complete shut-off. 


Macnine Stock a complete tech- 
nical packet containing: calcu- 
lators for feeds, speeds and prop- 
erties; an engineering hand- 
book on machining aluminum; 


é cle corrected tool 
| booklet of correct Just another one of a thou- 


sand uses for Hartford Preci- 
sion Balls. 


diameter tables; case histories 
of savings; a conversion chart 
for alloy designations. The com- 


plete packet is free for the ask- 3 HIS VALVE 


ing. Just fill out and mail this 


coupon todav. 


ALUMINUM COMPANY OF AMERICA 
853-C Alcoa Building, Pittsburgh 19, Pa. 


Gentlemen: 
Please send your technical packet on aluminum screw machine 


stock to: 
Name 
Company 


Address 


ford 
STEEL BALL CO., INC. 
Hartford 6, Connecticut 
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for 
CONTROL... 


of multiple electrical loads 
in various combinations 


This is the Push-Button Age... 


Every electrical appliance 
becomes more desirable when 
satisfying the consumer’s 
demand for the convenience 
of push button controls. You 
can take advantage of this 
modern trend by letting Soreng 
engineers help you design this 
push button switch into your 
air conditioner, electric range, 
dryer, automatic washer, or 
any other electrical product. 


Soreng Push-Button Switch 


Special features of Soreng’s push-button switch: 


Will selectively control a multiplicity of electrical loads in various 
combinations * Two to eight multiple selectivity circuits possible 
* Rated: To customer's specifications e Momentary contact cir- 
cuits available « Button grouping with or without interlocking 
* Button color to customer's specifications * Spade or screw 
terminals e High operating life cycle. 


The above characteristics provide considerable latitude for 
your own specifications. Soreng engineers are available for 
consultation and will assist you in custom designing this switch 
to meet your exacting requirements. 

Learn how Soreng’s versatile push-button switch can be 
adapted into the design of your modern appliance . . . at low 
production line prices. 


Write today outlining your particular application, and your inquiry will receive the immediate attention of our engineering department. 


For details of Soreng’s push-button 
controls, write for folder No. SL-1. 


? PRODUCTS CORPORATION 
9563 Soreng Avenue, Schiller Park, Illinois * Plants: 
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more built-in 
advantages 
than any other 
drafting 
machine! 


Universal 


BOARDMASTER 


CENTRALIZED CONTROLS above the arm for 
instant operation with no blind spots! POSITIVE 
BASELINE CLAMP for quick, accurate, secure 
alignment. ADAPTABLE in the field from O to 90 
with frictionless stabilizing accessories. Ask your 
.drafting materials dealer to show you why Board 
master is preferred by engineers and draftsmen 
all over the world ! Or write for bulletin. 


Bw SINCE 1901 

^w UNIVERSAL 

DRAFTING MACHINE CORPORATION 
CLEVELAND 2, OHIO 





' x 
Hydraulic í 
Manufacturers | 
Are Using 


toCutcests (2 Se | Pe On 


and Obtain CARTRIDGE 
Permanent Trouble-Free Operation 


Almo has perfected the manifold method of chan- 
nelling hydraulic fluids at high pressures after 
years of research and can apply it to your equip- 
ment. Send a diagram of one of your present 
hydraulic circuits. Without obligation we will return 
an Almo Manifold diagram demonstrating how 
the job can be completely simplified 


This maze of piping and 
tubing, all subject to fail- 
vre resulting from vibra- 
tion and deterioration, 
can be eliminated and 
made as compact and 
simple as the unit illus 


trated above SPECIAL UNITS TO YOUR SPECIFICATIONS 
VULCAN ELECTRIC COMPANY 


DANVERS 18, MASS. 


Standard Sizes: brass sheath. Maximum temperature 
750° F. .373” to 1.291” diameter. 110-250 volts. 


All sizes .622” or larger, can be had for three heat. 
Units .933" or larger, with any type terminal. 


Write for our new brochure 


ALMO TOOL CO. 


11470 KALTZ, CENTERLINE, MICH. 


Makers of Vulcan Electric Soldering Tools, Electric 
Solder Pots, Electric Glue Pots, Electric, Branding 
Irons and Electric Heating Units 


Product Engineering — March, 1955 





Specify more than 


"satisfaction" 


specify 


LELAND 
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No product is any better than its components 
. .. no motor any better than what went into it 
—in design, materials, in craftsmanship. 


And Leland’s policy has always been to go 
beyond minimum requirements . . . to give you 
the extra value that assures dependability, that 
surpasses mere customer “satisfaction” 


It has meant painstaking, creative design. 
Often the use of finer materials. Always more 
rigorous quality control. But that policy has 
proved successful because users know and 
appreciate the extra value a Leland motor 
offers. 


Look for more than “satisfaction” from the 
motors you specify, buy or use. It costs you 
no more ...it does mean a finer, more reliable 
product. 


For more information 

on the extensive line of Leland Motors, 
from 1/6 to 5 hp., write 

THE LELAND ELECTRIC COMPANY, Division 
of American Machine. & Foundry Company, 
Dayton 1, Ohio. 





passport 


to 


reliable ~  - * ae TZ MOTORS 


| Ex — n = | from FORD INSTRUMENT for 
ii DE ee -M| | > EXTREMELY LOW INERTIA AND 
pressure | = HIGH FREQUENCY RESPONSE 
See in Booth 748 
Airborne Ave. 


at Radio Eng. 
Show 


2 * * ———u 
CNRC UMS 


With an accurate, rugged CEC Pressure Pickup, there's 
never any doubt about performance characteristics . . . 
a complete calibration certificate accompanies every 


unit. Sensitivity, linearity, hysteresis, zero shift, input € STANDARD SERVO MOTORS 
and output impedance ... all are measured precisely PICKUP ONLY in nominal ratings of 


over a specified temperature range and noted on the 10w, 5w, 22w, 


signed certificate . . . you know exactly how each pickup VT'^w and 'w 
will perform. € SPECIALS to 


customer requirements. 
Check these important features of CEC's complete line Ford Instrument's high precision 
of weedeat for Vour next on re measure- m servos are available in high and low 
P P ckups your next pressure measu LM voltage models, in 60cy and 400cy 
designs, for a multitude of ap- 
plications. With Ford's smooth iron, 
low-inertia rotors, they offer these 
advantages: 


ment job . . . for applications where you need high ac- PICKUP WITH FLUSH 
curacy, rapid response and minimum size . . . MOUNTING FLANGE 


WIDE CHOICE OF RANGES... +1 to +5000 psi for gage, 


: i * Linear torque-voltage characteristics 
absolute and differential measurements 4. 9 


s i k — * Linear torque-speed characteristics 
ACCURACY ...0.75% maximum linearity deviation; un- 


© Withstand conti Hi 
usually low hysteresis, temperature effects, and acceler- A inslana continvous stalling 
ation response * High torque efficiency 


ADAPTABILITY , ,. several mounting methods possible, 


din : : : : : b FREE —Fully illustrated 
standard fittings available. (See illustrations at right) date. bulletin alee 
EXTREME MINIATURIZATION . .. as small as /2” diameter. specifications and per- 


formance information, 


STANDARDIZATION . . . one basic sensing element used in Address Dept. PE. 


all models . . . uniform excitation voltage and output 
greatly simplifies system design and operation. 
@ FORD INSTRUMENT 
There’s a CEC Pressure Pickup for almost every pur- COMPANY 
pose. For complete information, let us send you Bul- _pickuP with Pipe —z — 


31-10 Thomson Ave. 
letin CEC1552-X15. -— Long Island City 1, N. Y. 


Ford Instrument's standard components 


Consolidated Engineering 


Corporation 


Serve 
Differentials Motors 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


300 North Sierra Madre Villa, Pasadena 15, California eg SS 


Telesyn 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, Integrators Synchres 


Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. C. 
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.. -from YOUR GEAR DEPARTMENT 


Using our facilities as your gear department puts 
our entire organization on your team with pro- 
duction-line precision. Gears—constantly to your 
specifications—arrive on schedule, and you are 
relieved of the responsibilities of building and 
maintaining a gear department equal to your re- 
quirements in know-how and production facilities. 


Most of our customers use us in this manner— 
employing our experience in the solution of gear 
problems—placing confidence in a company 
whose sole business is gears, and whose business 
has been built on living up to both specifications 
and expectations. May we discuss such a mutually 
advantageous arrangement with you? 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


Automotive (rear Works. ine. 


ESTABLISHED IN 1914 RICHMOND, INDIANA 





FLEXIBLE and RIGID PLAST;C 
Tool and Button Rods up to 2" diam. 


Tubing up to 4V5" O.D. any wall thickness. 


Copolymer Sheeting 51" wide any thickness. 


Polyethylene Tubing & Sheeting, from Y9 mil. up. 


Vinyl Tubing, Cord, special shapes. 


GERING PRODUCTS, INC. Kenilworth, N. J. 
EXTRUDED PRODUCTS DIVISION 


The Ball and Disc Integrator 
is a precision (.01%) inte- 


BALL ano DISC — anaona: ri 
INTEGRATOR super-finished balls and tung- 


sten carbide disc. A special 
oiling device provides per- 
PRECISION manent lubrication. Small 

LONG SERVICE size, light weight and design 
simplicity make it suitable 
for use in: totalizing, rate 
determination, differential 
analyzers, or as a closed loop 
servo-element. Also effective 
as a precision variable speed 
drive. Write for detailed catalog 
information on this or other 
computing, controlling devices. 


eel N 


SPECIFICATIONS: T 


Width: 1%”, Length 234”, 


wee” Wen 21 ot | PLASTIC CABLE CLIPS 
and PERFORATED STRAPPING 


Hold open wiring, fragile components, 


IB RASCOPE | — with these safe, light weight 


Free samples and complete information. 


Computers and Controls 


A PVBEO Ay OF GENERAL PREC HON EOUIFHENT CORPORATION 


INCORPORATED 1607 FLOWER ST., GLENDALE, CALIF. WECKESSER CO. 


5265 N. Avondale Ave., Chicago 30, Ill. 
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Why choose a Rivett Hydraulic Cylinder? 


Quick Delivery? 


- If you're in a tight spot and need standard 
models, Rivett can ship in two days. 


You'll make the best deal with Rivett. Large 
volume production makes prices competitive! 


This is the most important reason for choosing Rivett! After a cylinder is installed, 


delivery and price are soon forgotten—but not the cylinder's productivity! It is 


then that a poor cylinder reveals its really high cost. For its faulty construction 


can result in operational failure— with a breakdown in production. 


Better—far better, to buy the quality cylinder; gain the advantages of delivery 


and price; and enjoy uninterrupted production as well! 


Get This Data-Filled Catalog — Í 


Working drawings, cut-aways, tables, dia- 


THE BETTER YOU KNOW HYDRAULICS, quit. Rn. IMMER qe gre- 
THE BETTER YOU LIKE RIVETT! sented in an easy-to-use style. Write today 


for free copy of Catalog No. 106. 
PISTON FOO AND ASSEmBLY -perta DESCON Pumares f 8008 


——— RIVETT LATHE & GRINDER, Inc. 
P Dept. PE 3, Brighton 35, Boston, Mass. 


Representatives In All 
Principal Cities 


Member — National Fluid Power Association 


furnishes a complete 
power package 
AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
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You can be sure 


you're planning your production 
properly if you've considered 
the advantages of 


Marblette 
Plastic Tooling 
Resins 


which can speed designs from 
drawing board to production run, 
require no heavy equipment in- 
vestment or highly skilled labor, 
facilitate pilot runs and design 
changes, and 


will save you 
up to 70% in 
time and up 
to 80% in cost 


in making stretch dies, draw 
dies and panels, match dies, jigs, 
fixtures, patterns, models, proto- 
types, core boxes, plating shields, 
bag and contact molds, latex dip 
production forms, molds for fi- 
brous glass lay-up, spray-metal 
backing, vacuum-forming, and 
electro-forming, and other types 
of tools and dies. 


The versatile yet specialized liq- 
uid epoxy and phenolic resins 
developed by Marblette fit into 
your production picture. Con- 
vince yourself—see how they can 
give you increased economy and 
efficiency—use the handy cou- 
pon below for resin samples, 
technical data, a phenolic data 
folder, an epoxy data folder, 
and a conversion computer that 
shows at a glance how much 
resin to use for casting any size 
product or part. 


Marblette 
N 


The Marblette Corporation 
37-31 Thirtieth Street 
Long Island City 1, N. Y. 


We are interested in plastic tooling for 


O Technical Literature 
O Phenolic Data Folder 
O Epoxy Data Folder 
O Conversion Computer 


ELIMINATE REJECTS! 
BREAKAGE! 


fuse 


Why chance rejects and breakage that 
add to production costs when you can 
eliminate these time-wasting “headaches” 
with Bird complete jewel assemblies — 
ready to install in your equipment. Bird's 
many years of precision production mean 
jewel bearings of the highest quality 
These jewels are set according to your 
specifications by skilled craftsmen, in less 
time, for less money, and eliminate spe- 
cial set-ups in your plant. 


Why not bring us your jewel problems -f you 
specify —- Bird will supply assembles tat fit 
your product and schedule. Our engifieering 
staff is at your service for all your jewel bear- 


ing problems. 
For information pru assemblies write for Bulletin 14. az] 
Over 40 — industry witb Quality je ings 
— ks — uo i 


&,Co., Inc. 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
L Spruce Street, Waltham 54, Mass. 


GENERATED HELICAL ROD 


Mass Gear can generate spur, helical 
and worm pinion rod in all types of 
material including plastic. 


Mass Gear can also produce any type 
of serrated or special form rod that can 
be generated. 

These rods are available up to 6 feet in 
length, from 5/32” to 1 4” in diameter. 
Mass Gear products are made to 
A.G.M.A. standards, thus insuring uni- 
form quality. 

illustrated brochure showing interesting 
designs and suggestions available upon 
request. 


— Gear & Tool Co. 
WOBURN, MASS. 
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New anti-rattle fastener 


for MAMEPLATES, and trim 


holds threadless studs 


Quick, tight, permanent fasten- 
ing for name-plates and other die-cast trim 
is now possible without nuts and washers, 
thanks to United-Carr’s Fishtail fastener. Fishtail’s grip on welded, staked or 


Easily attached with simple hand tools, extruded studs is independent of the 


its teeth actually bite into chrome- pressure of the spring take-up legs. 


finished, threadless studs so that there Leg pressure, however, allows position- 


is no chance of slippage or looseness. ing adjustments while it provides secure 
anchorage even when the studs protrude 
through oversize holes. 
Fishtail fasteners can be used on flat or 
contoured surfaces and their cup-shaped 


centers hold and retain sealing compounds. 


Like thousands of other fasteners and allied 
devices, designed and manufactured by United-Carr, Fishtail 
fasteners help speed assembly and cut costs. Available in a com- 
plete range of sizes and in volume quantities; further details 


on request. 


UNITED-CARR 


MAKERS OF FASTENERS 


UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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TIME-SAVING HELP FOR 
DESIGN ENGINEERS 


...On bellows assembly 


production 


OU CAN MAKE important 
"s whenever you need 
bellows or bellows assemblies— 
by calling upon Fulton Sylphon 
or Bridgeport Thermostat. 


Our bellows application engi- 
neers are ready to help make your 
design problems easier and your 
products better. They'll recom- 
mend the right bellows metal... 
stainless steel, brass, monel or 
nickel. They'll know the correct 
bellows charge for the job... 
volatile liquid or gas. They'll 
help you in many more ways, to 
assure your having a bellows 


assembly exactly suited to your 
specifications. And, they're backed 
by half-a-century of experience, 
skilled production personnel and 
ample facilities — further assur- 
ance of time-and-money-savings 
for you. 

Sylphon and Bridgeport bel- 
lows assemblies are used for 
thermostatic devices, pressure 
controls, hydraulic mechanisms, 
expansion joints and more 
applications. 

Write for technical advice on 
your requirements. Ask for idea- 


filled Catalog EP-1400. 


FULTON SYLPHON DIVISION BRIDGEPORT THERMOSTAT DIVISION 


KNOXVILLE *, TENNESSEE 
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HOW TO MAKE 
SURE A 
NEW-PRODUCT 
IDEA WILL 

PAY OFF? 


One good place to start is with 
an estimate of how much sales 
volume is necessary before the 
new product can show a profit to 
your company. This forecast is 
more easily and accurately made 
if you use a “Break-Even Chart” 
like the one in your 1955 Annual 
HANDBOOK of Product Design. 


Check it now and see how readily 
you can figure the unknown vol- 
ume factor. You'll see that this 
invaluable chart can be used 
also: to compare virtues of one 
design against another . . . to 
determine if unit costs will be 
too high to insure sales . . . to 
aid in the selection of production 
equipment . . . to determine if 
plant mechanization is practical 

. or to decide whether manu- 
facturing shifts should be ex- 
panded. 


You'll find you can answer quickly 
thousands of vital questions like 
these if you keep all three of our 
HANDBOOK issues close by your 
desk. 


Product 


Engineering 
McGraw-Hill Building, 
New York 36, N. Y. 


Product Engineering — March, 1955 





dependable NAMCO 


"STELLITE''- WELD 


Solenoids 


do those hidden jobs 


Solenoids offer you a modern, up-to-date way of 

doing jobs automatically, by remote control— 

even in cramped quarters. You can simplify de- 

sign, manufacture and operation—with the posi- 

tive, accurate action of Namco "Stellite"-weld 

Sol id The F. L. Smithe Machine Company 
olenoids. points with pride to the Champion Hy- 


draulic Die Press. Its synchronized ram 


Many manufacturers with a cost or space and cutting board movements provide 
. * greater safety and operating ease, longer 
problem have found the solution in these com- ade E Ro sesanti aad 


i ids. p i m in solenoid components, they chose Namco 
pact reliable solenoids. They're using them i In ae — 


the place of expensive and bulky gear trains, EE  noid;. 
levers, linkages and other mechanisms. They're 

getting better products (usually at lower costs) 

by using Namco Solenoids to 


ACTUATE CLUTCHES ACTUATE CLAMPING 
OPERATE SWITCHES HOLD CHUCKS 

CONTROL MACHINES OPERATE VALVES 

MOVE LEVERS VIBRATE CUTTING KNIVES 
PRINT SYMBOLS OPEN AND CLOSE DOORS 
OPERATE SAFETY DEVICES OPEN AND CLOSE HOPPERS 
EJECT WORK IN PROCESS SORT INSPECTED PARTS 


Namco “Stellite’-weld Solenoids are built in 
sizes with ratings from 215 to 25 pounds, push 
or pull, at maximum 1” stroke. We'll be glad to 
recommend the size and style best suited to your 
job—ask our engineers to talk it over with 
yours. 


Engineering BULLETIN EM-52 gives 
details on standard Namco Solenoids. 


ELECTRICAL MANUFACTURING DIVISION 


The NATIONAL 
ACME COMPANY 


BET 
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write for this FREE 
CaPlug assortment 


see what these multi-purpose 
closures can do for you 


Squeezing a Tapered CaPlug between your fingers will tell 
you why these non-threaded, Polyethylene closures are so easy 
to apply: They’re flexible. 

As caps, they push on quickly over plain or threaded fittings 
and, as plugs, insert readily in round openings. (Threaded 
styles are knurled to spin on or off with ease . . . seal beyond 
ordinary requirements. ) 

You'll find that CaPlugs are extremely tough as well. They 
will not collapse, chip, break or shred under the most severe 
conditions . . . are impervious to all common chemical rea- 
gents, acids and solvents. 

Within a few minutes, a handful of CaPlugs will give you 
ideas for protecting your products in process, storage and 
transit. Make sure that you receive this free sample assort- 
ment, details and prices. Write today. 


DIVISION 


PROTECTIVE CLOSURES CO., INC. " 
2205-9 ELMWOOD AVE. BUFFALO 23, N. Y. 


TAPERED CAPLUGS 
For use os caps or plugs, inside Thread-protecting dust caps and 
or outside of threaded or ploin plugs for electrical connectors. Fit 
fittings over threaded or plain fittings. 


EC & EP SERIES 


PD SERIES 

Threoded Plugs for aircraft and 

CD SERIES hydraulic tube fittings. Seol ot 
Threoded seo! ond shipping caps the flore d 


NEW SERIES SC SLEEVE CAPS NOW AVAILABLE 


Light metals design tips 


S ESSI case, as drawn; (2) trimmed to 10" depth; (3) finished product. 
Advantages and limitations 
of deep drawing magnesium 


Deep drawing of magnesium often results in a more 
economical product even though initial per-pound material 
cost is frequently higher than for other metals. Many 
parts normally requiring 3-stage or 4-stage draws can be 
made of magnesium in a single draw. Dies can be made 
of low-cost cast iron or mild steel, 

In drawing rectangular parts, a depth equal to one 
and one-haif times the width can be obtained. A corner- 
radius-to-depth ratio of 1:20 is considered maximum. 
Deep drawn case in above photos is 10” deep, has 4” 
corner radii. For round parts, a 65% or 70% reduction 
can be obtained in a single draw. The following formula 
will help you calculate the approximate percent reduction 
on a circular part: 

% Reduction = Blank Diameter — Punch Diameter x 100 
Blank Diameter 


Whatever your light metals problem . . . count on 
Magcoa engineering counsel and fabrication facilities. 


MAGNESIUM COMPANY OF AMERICA 


LIGHT METALS FABRICATION DIVISION * EAST CHICAGO 27, IND. 


Q6900900 


TAKE-OFFS 
FOR GASOLINE AND DIESEL 
ENGINE APPLICATION 


» * The housing supports Send for This 
SELF CONTAINED UNIT the drive ‘shalt, which Handy 
is mounted on a moin Bulletin 
OD bening in the housing Shows typ- 
— 25205 beorins in M 
MU the engine flywheel. ‘ations o 
The heavy-duty clutch ROCKFORD 


TRUSTS MITT ILE ED = is mounted on the drive CLUTCHES ond POWER 


shalt, which is extended TAKE-OFFS, Contains 
to serve os the output diagrams of unique 
shoft for the external applications. Furnishes 


die, ond moy cory a B] sciret 
pulley, gear, sprocket, A S 
ERITI o: drive through a IDA 7? spec 


coupling 


ROCKFORD CLUTCH DIVISION 4 


A 909 Catherine Street, Rockford, lilinois, US. A. à 


QO000Q0060 
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But so does a dissatisfied customer! Then what? Best thing 
is to be certain in advance that all your customers will be 
satisfied customers. A sure way to do that is to standardize 
on Packard Electric motors for your appliances. 


Packard fractional horsepower electric motors have been 
satisfying users for over 38 years . . . and satisfying 
manufacturers, too. They're good motors . . . they perform 
their jobs long and well. They deliver the kind of depend- 
able, "we-never-think-about-the-motor" performance that 
builds increasingly greater customer acceptance for the 
products they power. 


Packard Electric Division, 
General Motors, 
Warren, Ohio 





UNGROUND 
BALL BEARINGS 


For All Industries 


"ed uM 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 


able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilion — Corp. mer —— — Ag Um Steel Ball Corporotion 
i b À eet St. East, Toronto 2B, Ont. 100 Wellington St., Hartford, C > 
COMPANIES: 240 Fleet St. East, Toronto 2B, Ont. "A T = 


kale 


NE 


Hee 
| P^ PER 


EU NITITICI 
Molding H ~ 
i run AA 


RN 
B 
TRACING CLOTH 
Ñ 


CONSOLIDATED 


MOLDED PRODUCTS CORPORATION | 


SCRANTON 2, PENNA. | 7 
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Gerotor Hydraulic Pumps are... 


DE We or p 


A 
Asl NA 


G aa A 


Designed to take it! 


Gerotor’s simple design and sturdy construction 
assures longer, trouble-free life Friction is the basis for all wear . . . Gerotor’s 


exclusive rotor design cuts friction to a minimum. 

for your hydraulic system! The Gerotor principle ... heart of every Gerotor 
pump... is represented by a pair of gear-shaped 
elements, one within the other. Power is applied 
through the shaft to the inner Gerotor and is 
transmitted in the closed mesh region to the outer 
Gerotor. 

Each tooth of the inner Gerotor is in sliding con- 
tact with the outer Gerotor at all times, providing 
continuous fluid-tight engagement at very low con- 
tact speed. The contact points revolve only once in 
seven to nine revolutions, depending on the type of 
unit. This reduced friction permits higher shaft 
speeds, assures longer life. 

Due to high production facilities, Gerotor can 
produce special pump designs in quantities at an 
amazingly low price. Whatever your hydraulic 
pump problems, bring them to Gerotor. 


The two Gerotors revolve at different speeds, resulting FREE literature available ~+» write: 
in a continuous opening and closing of the spaces as 

shown in this diagram. Follow the changing position of 

tooth /1 as rotation takes place. Note its relation to 

space #2. As rotation continues, tooth #1 gradually dis- 

places oil -— oce #2, thus montis p. xue 

outer rotor of the Gerotor principle is designed with one 

tooth more than the inner rotor, with fluid-tight contact CORPORATION 
"o ^ -- As a result, low tooth sliding velocity is 

achieved. g 


1511 Maryland Avenue... Baltimore 3, Maryland 


(oso —— —i 


Product Engineering — March, 1955 351 





Skilled Solar technicians 
put titanium welding “in the bag"! 


TITANIUM METALWORKING is calling for an 
entirely new technology. In fusion weld- 
ing the metal, for example, air must be 
purged and the parts bathed in an inert 
gas to prevent weld contamination. An 
ingenious technique devised by Solar for 
this work is shown above—a gastight 
zippered plastic tent, fastened to a 
standard welding table. Long-sleeved 
rubber gloves, sealed to the vinyl bag, 
give the operator freedom of movement. 


Solar built this tur- 

boprop engine dif- 
fuser assembly 
entirely of ti- 
tanium. It re- 
quired complex 
forming, weld- 
ing and ma- 
chining. 


Tailor-made for many high speed air- 
craft applications, titanium combines 
light weight with excellent corrosion re- 
sistance and high strength. But to build 
components of titanium and its alloys to 
the exacting specifications of the armed 
forces and the aircraft industry requires 
many changes in past metalworking 
techniques. 

Just «. Solar pioneered a quarter cen- 
tury ago in the fabrication of stainless 
steels for aircraft use, today the company 
has an early start in the new technology 
of titanium. If you have a problem that 
can benefit from the unique properties 
of this new metal, why not write today 
to see if Solar's engineering and produc- 
tion skills can help you? 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS 


Product 


This is What 
Solar Offers You 


AR Solar specializes in the 
manufacture of precision 

products from alloys and 

special metals for severe serv- 

ice. Solar’s experience since 1927 is 
unduplicated in this field. Solar skills 
and facilities range from research, de- 
sign and development through to mass 
production, Wherever heat, corrosion 
or difficult specifications are prob- 
lems, Solar can help you solve them. 


PLANTS. In San Diego (Photo above) 
and Des Moines. A total of 1,400,900 
sq. ft. floor space. Approximately 
5,000 employees. Annual sales over 
$65,000,000. 


EQUIPMENT. Production equipment 
for alloy and super metal fabrication 
—forming, machining, welding, braz- 
ing, casting, coating. Extensive lab- 
oratory and testing equipment. 
Facilities for development, prototype, 
limited or mass production. 


SERVICES. Research, design, devel- 
opment, tooling and production engi- 
neering staffs. Experienced with all 
alloy steels, stainless alloys, super 
alloys, and Titanium and its alloys. 
Government source inspection and 
Solar quality control meet rigid air- 
craft and commercial standards. 


CONTRACT PRODUCTION 


Current orders include aircraft en- 
gine and airframe parts, alloy cast- 
ings, pneumatic ducting, atomic 
energy components. Customers in- 
clude some of the most honored 
names among aircraft and industrial 
manufacturers in U.S. and Europe. 


SPECIAL PRODUCTS 


Bellows. “Sola-Flex” 
Bellows and Expan- 
sion Joints in many 
designs from 14” up to 
probably the world’s 
largest, 28 feet in di- 
ameter. 


Gas Turbines. Solar “Mars” 50 hp 
unit for auxiliary generator sets, port- 
able fire pumps: Solar "Jupiter" 500 
hp engines in variable and constant 
speed models. 


Ceramic Coatings. “Solaramic’® 
is the Solar trade mark for a family 
of coatings that protects metals from 
heat, corrosion, galling and abrasion. 


Controls. Complete control systems 
utilizing the new Solar “Microjet” ® 
principle for control of gas turbines, 
jet engines and pneumatic devices. 


--—----------— 


FURTHER INFORMATION | 
Your inquiry regarding any Solar 

product or service will | 

receive prompt attention, Address | 

Solar Aircraft Company 

Department A-80 | 

San Diego 12, California | 

a 
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Illustrated above are four of fifty-eight columns 
fabricated, machined and assembled by Mahon 
for a well known press manufacturer. These and 
the parts and assemblies illustrated at left are 
typical of thousands of Steel- Weld Fabricated 
units produced and machined by Mahon for manufacturers 
of processing machinery, machine tools, and other types of 
heavy mechanical equipment. If you use weldments, or if 
parts of your product could be produced to better advan- 
tage in welded steel, you will find in the Mahon organization 
a unique source with complete facilities for design-engineer- 
ing, fabricating, machining and assembling. Send prints for 
fast action, or have a Mahon engineer call to discuss your re- 
quirements. A Booklet showing Mahon facilities and examples 
of superior craftsmanship will be forwarded on request. 


THE R. C MAHON COMPANY 


DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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design it stronger with TITANIUM see 


Engineers asked: “How strong and tough is tita- 
nium?” Here is one dramatic test which answered 
part of the question. The 18-pound Rem-Cru 
C-130AM titanium alloy jet compressor wheel 
shown, withstood more rpm’s than the strongest 
steel. Engineers wanting to see how much it would 
take, finally had to notch it before it would break. 


In other experiments, research engineers took 
titanium which had been in triple jeopardy from 
temperature, stress and salt water corrosion, and 
then tested to see how much more punishment it 
could take. Tests proved conclusively that there 
was no time limit on toughness for all grades of 


TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 


354 


Rem-Cru titanium. For example, Rem-Cru A-70, 
stressed for five years (43,500 hours) at 80,000 psi, 
showed no loss in ductility. Rem-Cru C-110M and 
C-130AM high strength alloys also retained tough- 
ness under many severe combinations of tempera- 
ture and stress. Both remained ductile after 1000 
hours at high stress and temperatures up to 600F. 


So if you're looking for a strong, tough metal, 
with light weight and exceptional corrosion resist- 
ance, REM-CRU titanium is the answer. And 
you are sure of an adequate supply of REM-CRU 
titanium, in most sizes and grades, due to REM- 
CRU's expanded facilities. 


To keep abreast of the latest developments on this vital 
metal, write to Dept. PE3 for the Rem-Cru Review— 
a free periodical presenting the latest technical data 
on titanium alloys. 
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Greer Hydraulics did...and 
took guesswork out of 
aircraft testing operations 


When Greer Hydraulics, Inc., called in Miehle-Dexter for 
Blowers on their aircraft cabin leakage test stands, the 
prime requisite was a lightweight, positive pressure blower 
to fit in limited space. 


But Greer quickly learned how special Miehle-Dexter 
features increase service life and provide efficient per- 
formance. For instance, patented rubber-grid seals vulca- 
nized to end plates eliminate metal-to-metal contact. And 
efficiency is increased by special wear strips locked into 
the tips of the rotor lobes. These are the key features that 
practically eliminate service worry . . . provide age in T 
operating and maintenance costs. Greer aircraft cabin leakage test stands use 


Miehle-Dexter Positive Displacement Blowers 
If you have a product or process requiring — rts — 


movement of air or gas, it pays to call in Miehle-Dexter. : : 
Our engineers will gladly work with you, demonstrate ^ 400 chm T0 pis plained: deen provides 


how Miehle-Dexter positive displacement blowers can 
simplify operation and reduce costs for you. Capacities 
available: 50-4000 c.f.m. Discharge pressure: to 14 psig. 
Vacuum: to 15” h.g. For more complete information, 
check and mail the coupon for new catalog No. 255. 


MIEHLE-DEXTER SUPERCHARGER 
Division of Dexter Folder Company 
103 Fourth Street, Racine, Wisconsin 
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MANY. JT: 

STOCK GAUGES 

ARE "SPECIALS" 
WITH OTHER MAKERS 


For over 50 years USG has been 
designing and producing gauges for 
more original equipment manufac- 
turers than any other instrument 
company in the world. 

Many of USG's *'special" designs 
have become standard stock items 
in the industry. Many others that 
are “standard stock" at USG require 
expensive special production with 
other instrument manufacturers. 

To meet special gauge require- 
ments economically, USG maintains 
the world's largest stock of gauge 
components to meet any pressure 
sensing and actuating need. 

In addition to these huge stocks 
for special designs, USG inventories 
over 200,000 standard gauges in a 
variety of types, sizes and ranges 
for practically every industry 
application. 

To assure higher quality gauges 
with enduring accuracy, USG main- 
tains the most rigid quality control 
system in the instrument industry. 
This rigid inspection system is sup- 
ported by a Standards Laboratory 
with masters measuring from low 
vacuums to super pressures. 

USG's facilities are economically 
integrated for large volume, quality 
controlled production, assuring 
better gauges—with enduring accu- 
racy—in every competitive price class. 


A "special" that's standard 


Special production of a gauge is expensive. Production of a 
special design is even more expensive. 

USG helps you lower your gauge costs by stocking the world's 
most complete line of gauge components to meet almost every 
requirement of size, pressure, mounting, case and internals for 
all operating conditions. 

For help with all your gauge and other pressure sensing and 
actuating devices, call your nearest USG District Office or 
write to us at Sellersville. 


i: c a Above, a portion of USG's Research 
UNITED STATES. GAUGE auge Papae Laboratory. Here constant testing of 
, J ó 4 


FOR OVER 50 YEARS materials under customer operating 
i " conditions assures optimum efficiency 
United States Gauge, Division of Americon Machine and Metals, Inc., Sellersville, Penna. and long gauge life. 
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TUTHILL PUMP COMPANY EXPERIENCES... 
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SINCE USING 


STRESSPROOF 


SEVERELY COLD-WORKED, FURNACE-TREATED 
STEEL BARS 


SAVES MONEY, TOO!” 


@Tuthill knows the rotor is the heart of their pump. Quality 
cannot be compromised. For more than 10 years, Tuthill has 
used STRESSPROOF for rotors (replacing heat-treated alloy 
steel) without a failure! 


Strength is required in these rotors to transmit the power 
through the shaft to the idler gear. Extremely high operating 
speeds mean the rotors must be straight. Wearability is an 
absolute necessity if the rotors are to stand up under severe 
operating conditions. 


STRESSPROOF has all of these qualities. In addition, it is 
readily machinable. Its in-the-bar strength eliminates heat 
treating with its distortion, cleaning and subsequent machin- 
ing problems. No rough machining, heat treating and finish 
machining with STRESSPROOF. The rotors are finish-ma- 
chined from the bar. 


Tuthill Model L Series me- 
chanically sealed pumps are 
used in lubricating, hydrau- 
lic, transfer and burning oil 
service. Capacities range from 
L^ to 6 g.p.m. at pressures up 
to 600 p.s.i. The rotors for 
these dependable industrial 
pumps are made from La 


Salle STRESSPROOF. 


STRESSPROOF's minimum warpage eliminates all straight- WRITE TODAY FOR 


ening operations in this case. Its wearability keeps the rotor 


helpful data bul- | 


running year after year. It also provides real savings in both 
material and manufacturing costs. 


STRESSPROOF makes a better part at a lower cost. 


letin No. 15... 
"Improve 
Quality — 


f 


| e m | 


Cut Costs" 


l 


AVAILABLE FROM LEADING STEEL DISTRIBUTORS 
COAST-TO-COAST 


aA Salle STEEL CO. 


1430 150th Street, Hammond, Indiana 


MANUFACTURERS OF AMERICA’S MOST COMPLETE LINE OF 
QUALITY COLD-FINISHED STEEL BARS 
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OUTSTANDING 
DRAFTING 
FURNITURE 
AND 
EQUIPMENT 


TABLE WITH AUXILIARY UNIT 


High grade materials and 
fine workmanship combine 
to make MAYLINE products 
outstanding in quality ond 
price. Your inquiry will 
bring Catalog 8-A. 


PLAN FILE WITH HINGED COVER 


Symbol of MAVIINE Superiority 
-pole, 4-coil, 
shaded pole AC. MAYLINE CO. 


Induction type 605 NO. COMMERCE ST. 


Specify Gl — fo be sure! Over half a SHEBOYGAN, WISCONSIN 
century of leadership in design and manv- V-MODEL TABLE WITH FOOTREST 

facturing is your guarantee of the best MAYLINE 

motor for the job. Smooth Power motors 

for: Ventilating Fans * Dictating Machines 

* Vending Machines * Automatic Record 

Changers * Recording Instruments, etc. Hoo 
Write today for dimensions, specifications Ovtlosts stamped type 
and quantity-price quotations. | mp s. 


LARGE 
PIVOT PINS 
300% more 
bearing sur- 
face then 
other clamps. 
Model A — 2-pole, shaded Model C - 2-pole, shaded 


pole A.C. Induction type pole A.C, Induction type 


HEAVIER FRAME 
Cannot spring or bend 
under maximum load. 





HEAVIER LINKS AND HANDLE 
Pipe extension hondle connot 
damage clamp. 


Model D — 4-pole, 4-coil, Model 0 - 2-pole Capacitor 
shaded pole A.C. Reversible type A.C. only 


—— —— 1 COMPLETE CATALOG ON REQUEST 
ERICO PRODUCTS, INC. 


tHe GENERAL INDUSTRIES co 2070 E. 61st PLACE ° CLEVELAND 3, OHIO 
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ym ene iii FOR ALL YOUR 
AIR CONTROL EQUIPMENT NEEDS 


CYLINDERS 


" to M"... T3 standard mountings. . . many combinations. Extremely 

easy mounting. Steel heads. Cylinders of hard-drawn, high 

nish. Piston rods ground and polished then hard chrome plated 
on resistance. 


s well as corrosi 
ICAL MOUNTING STYLES — 
Ann M 


SERIES "A" AIR 


Made in 11 bore sizes from 1} 
close tolerances insure accurate, 
strength brass honed to a satin fi 
for extreme smoothness d 

TYP 


€ 59" 


Centerline Lugs Clevis Mounted Rod End Flange Blind End Flange 
WRITE FOR 
BULLETIN 
213 


just off the press. 
The easies! cata- 
leg to use in the 
cylinder business. 


Double Rod End Side Lugs Holes in Rod Head Angle Mounted : 
Write today. 


HANNIFIN AIR CONTROLS 


Hannifin has the 
most c 
ne — — n" lhe EE I 
ntrol of air cylinders, — nd, foot, cam or sol "- 
— sten i other air-operated equip- “=. 


DISC-TYPE VALVES 
ee a 
or electrical : For hand, foot 
operation. 


WRITE FOR 
CONTROL 


P-M 
PILOT-MASTER VALVES VALVES 


The P-M line provides 
faster, 
most mplic ted , easier operatior 
Mester Velves air-operated circuit. for the simplest to the CATALOG 
and ME bees and 4-Way The complete air controls 
direct operated n Write for your 


3-W 
ay and 4-Way valves with a wid B 
es operating heads. 


HANNIFIN 


Hannifin 
Air Corporation, 
and Hydraulic Cylinders ¢ Hydraulic 525 South Wolf Road, Des Plai 
Power Units * Pneumatic and , Winois 
ydraulic Presses * Air Control Valves 
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FOREMOST IN 
SCIENTIFIC DEVELOPMENT 


IN THE REALM OF FORGING 
DESIGN AND THE. DEVELOPMENT 


OF PROPER GRAIN-FLOW, WYMAN- 


GORDON HAS ORIGINATED MANY 
FORGING DESIGNS WHICH AT THE 
TIME OF THEIR DEVELOPMENT 
WERE CONSIDERED IMPOSSIBLE 
TO PRODUCE BY FORGING. 


-WYMAN-GORDON 


Established 1883 
FORGINGS OF ALUMINUM* MAGNESIUM e STEEL * TITANIUM 
WORCESTER, MASSACHUSETTS 


HARVEY, ILLINOIS DETROIT, MICHIGAN 


LÀ 


] 
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Precision "0" Rings 
—carefully inspected, high 


ee "em Ri d : | 
recision Ings an ma ^ eee 
o 
AFNA Precision Dyna-seals 
Dyna-seals are solving y Prin by 


—for sealing under bolt 
heads, rivets, flanges, cir- 


new design problems every day! — 


THEY LICK LEAKAGE! 


Shown here are just a few among the hundreds of today's ? | 
successful designs that employ PRECISION "O" Rings and ro 
Dyna-seals for simplicity, economy and leak-free service. , 
Let Precision engineers help with your design. Write for free 


Handbook of valuable ''O'' Ring and Dyna-seal data! 


T recision Rubber Products 


! CORPORATION 


Dept. 3 Oakridge Drive, Dayton 7, Ohio Canadian Plant at: Ste. Therese de Blainville, Quebec 
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How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or 
guarding electrical apparatus — Mosinee 
specially developed papers help do the 
job better. 


N these and hundreds of other cases involving in- 
sulation, fabrication, lamination, processing or 
packaging — Mosinee papers play an important part 
in getting optimum results with minimum trouble 


and expense. 


It will pay you to find out how Mosinee experts 
cooperate with industry to develop specialized papers. 
Current applications of Mosinee papers will suggest 
immediate ways in which you can make substantial 
savings in time and money. Write today for complete 


information. 


PROTECTION 


Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 
tems. The process of making these papers flame-resistant 
was developed by Mosinee technicians. This process, appli- 
cable to many types of paper, may help you solve a product 
or processing problem. 


MOSINEE PAPER MILLS COMPANY 
DEPT. PE © MOSINEE, WISCONSIN 


Specialists in industrial paper technology — 
makes fibers work for industry. 


MANUFACTURING 


Ze —— 


Evaporative cooler pads for room coolers 
are made from Mosinee controlled paper. 
A high rate of moisture absorption with wet 
strength are two of the critical properties of this 
highly specialized paper. In addition, this paper 
must be adapted to easy slitting and expanding in 
the conversion operation for pad construction. 
Here’s typical Mosinee precision control at work. 


Special analysis Mosinee papers improve 
performance of electrical components. These 
electrical insulation papers must be closely con- 
trolled to provide a low ash and chloride content. 
They are used extensively as layer insulation between 
turns of field coils and in transformers — from 
the smallest to one of world’s largest. Ask about 
Mosinee papers for your electrical requirements. 
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High CEM oven wits HIGH QP 


(static pressure) 


+ + H+ + + 
i I 
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_| hor! letticignt, ss 19 Lediink o) elecirodic | d 
equipment, for air chápge in small equipment. DE 

a Ted boxes, T's D ure tube axiat 

— jneler Ti ; ht weight pni tii e blower units | ld 

| have no brushes...ho are ing. p..no radio interference. 32 @ 0 SP 

| Standard 400 cycle unit P Aduce 32 and $8 cfm 40 @ 1.0° SP | 25 @.32" SP 
> $P)ctsp ina 7 908, 1 20,000 rpm. 0.2 amp. 0.1 amp. 
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CFM AT STAND/ 


A See us at 
(4) 5/32" DIA. HOLES BOOTH + 655 Circuits Ave. 
EQUALLY SPACED ON 2-3/8" DIA. Radio Engineering Show 
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FASTENS 
ANYTHING 


ANYWHERE 


TAKE ONE ROUND HOLE 
ANY SIZE IN THIN OR SOFT 
MATERIALS ANY TYPE. 


PUSH IN THE NEW, THREADED INSERT OR 


TAPPED-HOLE ur OF BANC-LOK 


ss 


DESIGN Aske WITH BOLT TO FIT. 


"rrr 


LOCKS AUTOMATICALLY. 75 


CTITI 


And there you have the ideal, low- 


cost method (Banc-Lok, of course) 
of blind fastening to sheet metals, 
plastics, or wood. 


Banc-Lok is a new, exclusive devel- 
opment by Boots . . . leading manufac- 
turers of self-locking nuts for aircraft. 


BANC-LOK 
E e 
BIS cat NOT cern 


BANC-LOK DIVISION 
NEWTOWN TURNPIKE * NORWALK, CONNECTICUT 


DESIGNERS— 
Here’ S — FLEXRUST' Hose 


Solves Problems in— 


Air Conditioning 

Dust Collection 

Fume Control 

Gravity Feeding, etc. 
SIZES 1% in. to 36 in. ID 


HIGHLY FLEXIBLE — Absorbs vibra- 

tion —deadens sound — ideal for 

Pressure or suction use — non- 
inking. 

FITS ANY SPACE — Couple or cuff it 

in a jiffy. 

LIGHT WEIGHT — Weighs only % as 

| much as comparable metal pipe. 


RUGGED MATERIALS — Neoprene 
— impregnated cotton or nylon rein- 
- - forced spiral wire. 
TYPICAL USE: For exhaust on Ham- 


mond of Kalamazoo LOW COST— Installed by unskilled 
Abrasive Belt Grinder. labor. 


WRITE TODAY! i» new sssetins 


on FLEXAUST® hose and companion PORTO- 
VENT? duct: Product Information « Accessories and 
Installation + Technical Data * Application Data. 


THE FLEXAUST COMPANY 


Dept. PE-3, 100 Park Avenue, New York 17, New York 
Distributors in Principal Cities 


FLEXAUST* PORTOVENT? . BLOFLEX"  *rrode-mork 


ENGINEERED TO YOUR PRODUCT 


Dormeyer Solenoids are built to your specifications 
in every detail. Constructed from only the finest 
materials, each unit is carefully inspected for uni- 
form high quality. 

No matter what your requirements are, we will 
supply them. Expanded facilities enable us to offer 
the widest variety of solenoid types in the industry. 


DORMEYER TRANSFORMERS AND COILS 


Built to the same high engineering 
standards as Dormeyer Solenoids. 
Compact, efficient —outlast equipment 
life. Coils to No. 50 wire. 


PROMPT DELIVERY IN 
ANY QUANTITY 


Send specifications for free estimate. 
Request catalog giving full engineering data. 


DORMEYER INDUSTRIES 


| IN CHICAGO AND KENTLAND, INDIANA 
3414 MILWAUKEE AVENUE . CHICAGO 41, ILLINOIS 
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All-stainless kitchen, Carlton House, Pittsburgh, Pa. 


for spotless service 
... make it Crucible 
Stainless Steel 


Leading fabricators like Ershler & Krukin, Bayonne, 
N. J., and their clients, know that for attractive, spick- 
1 vb in and-span kitchens all-stainless equipment is the answer. 
Stainless shines in kitchen of . And there's good reason for their choice of stainless steel. 
Pittsburgh's Gateway Plazo. For Crucible stainless is a cinch to clean . . . foods can't discolor it . . . 
and its bright, smooth surface resists nicks and scratches through years 

of hard use. And it's easily fabricated by any standard method. 
BUT THE ADVANTAGES OF STAINLESS STEELS AREN'T 
LIMITED TO KITCHEN EQUIPMENT. Manufacturers of everything 
from airplanes to zippers find it a perfect metal for many applications. 
You will, too. Let Crucible help you make the most of these versatile 
metals. Crucible Steel Company of America, Henry W. Oliver Building, 

Pittsburgh 30, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 
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PRECISION IT 


How Gront GEARS A TAKES 


solved both [cost | and .^ TWO 


CONTROL PROBLEMS DISPLAY ADVERTISING 


* AROUSES INTEREST 
* CREATES PREFERENCE 


Sig-Trans Inc. designers and manufacturers of 


Synchro-Signal Amplifiers for the U. S. Navy, re- 


quire precision gear trains in large quantities. It is 
imperative that each gear be uniformly accurate 
to produce finished gear trains which are. assigned 


DIRECT MAIL 


* GETS PERSONAL ATTENTION 
* TRIGGERS ACTION 


the delicate task of aligning synchro-mechanisms 

for coordinating all Gyro-Compasses throughout 

After your prospect has been convinced 
by DISPLAY ADVERTISING, he still must take 
one giant step. He must act. A personal- 
ized mailing piece direct to his desk, in 
conjunction with a display campaign, is 
a powerful action getter. 


Navy vessels. 

Production costs increased as chassis assembly was 
halted time and again because gears could not be 
quickly and uniformly matched. 


McGraw-Hill has a Direct Mail Division 
ready to serve you with over 150 spe- 
cialized lists in the Industrial field. 


To get your copy of our free INDUSTRIAL 
DIRECT MAIL CATALOGUE (1954) containing 
complete, detailed information about 
our services, fill in the coupon below 
and mail it to McGraw-Hill. 





Do it now! The best advertising programs 
are planned well in advance. 


Sig-Trans turned to GRANT. Here. they found the 
experience amd skil necessary to mass produce 
gear trains containing 19 different types, so uniform 
that chassis assembly was completed rapidly and 
economically. Gear rejection dropped to zero. Re- 
markable quality control in the face of such a pre- 
cision application. 


"-— 
Me GRAW-HILL 
DIRECT MAIL LIST SERVICE 


Direct Mail Division, 
McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., N. Y. 36, N. Y. 


Please forward my free copy of the McGraw- 
Hill “Industrial Direct Mail Catalogue.” 


For information on how GRANT GEARS will belp you solve both cost and 
quality control problems in the design and production of electronic equipment, 
write, wire or call... 


Nome 
Company 


Address 


City. 
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A BILLION OPERATIONS 


eee With no maintenance whatsoever 


. » e from NEW CLARE 
Mercury-Wetted Contact Relays 


e Cutaway view showing sealed- 
in-glass, mercury-wetted contact 
switch, surrounded by the oper- 
ating coil and encased in a metal 
housing mounted on an octal base. 


CLARE Type HG and HGP Relays 
are built to meet 
the exacting requirements for— 
Computing machines Servo-mechanisms 
Sorting machines Relay amplifiers 
Tabulating machines High-speed keying relays 
Totalizers Signaling devices 

All kinds of high-speed switching devices 


Outstanding features of 
CLARE Type HG and HGP Relays 


ELECTRICAL FEATURES 


LONG LIFE: Conservative life expectancy of 
over a billion operations when operated within 
ratings. 


HIGH SPEED: Give consistent performance 
at speeds up to 60 operations per second. 


HIGH CURRENT —and voltage-handling ca- 
pacity (up to 5 amperes, and up to 500 volts). 


UNIFORMIT Y : Operating time varies by only 
about 0.1 millisecond under constant drive 
conditions. 


CHATTER-FREE: Mercury dampens arma- 
ture vibration and bridges mechanical chatter 
between metal contact surfaces. 


MECHANICAL FEATURES 


€ Small chassis space required 
€ Convenient plug-in mounting 
@ Environment-free 

@ Tamperproof 

@ High sensitivity 

@ Maintenance-free 

@ No contact wear 

@ Adjustment cannot change 


Type HG Relay Type HGP Relay 


This first announcement of the new CLARE Mercury- 
Wetted Contact Relays is of especial importance to designers 
of high-speed switching machines and devices which de- 
mand accuracy and dependability of a high order. 

In these relays, with their unique electrical and mechani- 
cal stability, you will find exactly the qualities this kind of 
apparatus requires— 

— Long life (over a billion operations) 

— High speed (up to 60 operations a second) 

—High current- and voltage-handling capacity 
(up to 5 amperes, and up to 500 volts) 

— Bounce- and chatter-free contacts 

— Extraordinary uniformity of operation 


These distinctive characteristics are achieved by the use of 
platinum contact surfaces, continuously wetted with mer- 
cury by capillary action, and the hermetic sealing of a 
magnetic switch in a protected glass capsule, filled with 
pressurized hydrogen. 

CLARE Type HG Relays comprise a switch element and 
an operating coil. CLARE Type HGP Relays are similar 
but can be factory-adjusted to provide either biased or 
polarized operating characteristics. 


For complete information on the new CLARE Type HG and 
HGP Mercury-Wetted Contact Relays, contact your nearest 
CLARE representative or address C. P. Clare & Co., 3101 
Pratt Blud., Chicago 45, Illinois. 


Send for CLARE Sales Engineering Bulletin No.120 


Visit CLARE Booth 434 
Radio Engineering Show * March 21-24 
Kingsbridge Armory * New York, N.Y. 
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FRACTIONAL HORSEPOWER 
MOTORS UP TO 1/2 H. P. 


PERFORMANCE 


qp | =e 


‘ADAPTABILITY 


EC0ONOM 


Above you can see a few of the many fractional horsepower motors 
designed, engineered and produced by Fairchild Industries. For over 20 
years we have successfully produced motors and electronic equipment 
to meet the rigid specifications of government and industry. 


If you use or contemplate using F.H. motors in your product, consult us. 
Remember, the name Fairchild is your guarantee of getting the best in 
appearance, performance and price. 


IRCHILD 


DIVISION OF FAIRCHILD CAMERA & INSTRUMENT CORP. 
TIO MAIN STREET - BURLINGTON, VT. 
SEND MOTOR DATA SHEET NO. 30 


NAME TITLE 


INDUSTRIES 


co. 
ADDRESS 


CITY 


HIS Handbook brings you the most 
modern, authoritative data on the 
design, fabrication, maintenance and eco- 
nomical use of tools and machinery used 


in industry. 
nected with mechanical 
products, it covers p 
estimating, 


Of importance to anyone con- 

rocessing of finished 
uct design and cost 
the economical selection of ma- 


chines, processes and tools, the analysis and 


improvement of set-ups and operations. 
it for rules, formulas, p 
data. 


ards established 


Consult 
ures and useful 
Use it with complete confidence; data are 


based, wherever PER and practicable, on stand- 
y 


associations, and leading industrial 


throughout the country. 


American Society of Tool Engineers 


Frank W. Wilson, Editor-in-Chief 


Written by 144 authorities in the field, 
this massive reference has been checked 
and double-checked to insure accuracy from 
cover to cover. Here are the complete 
authoritative answers to peus you meet 
from day to day—brought to you in com- 
pact, easy-to-find form. 


More than 2000 pages! Over 1500 illus- 
trations! Hundreds of tables, charts, 
keyed diagrams, symbols, definitions, 
equations, etc. 


A small selection of highlights selected 
at random to illustrate the scope of this 
Handbook: 


—Describes types of machines, cutting tools. 
toolholders, fixtures and operations in pre- 
cision uction — 

—lIncludes all new techniques and processes 
of recognized acceptance including Powder 
Metallurgy. Investment Casting, Plastic 
Joining of Materials, etc. 

—Conventional tables of feeds, speeds and 
cuts modernized to bring them into line 
with latest cutting-tool materials and 
cutting practices. 

—Treats, process-wise, such topics as Plaster 
Mold Casting, Superfinishing, Rotary Swag- 
ing, Sheet and strip cold roll forming, Die 


every phase of metal cutting and 


pame and mechanical 


the government, the professional 
companies 


TOOL ENGINEERS 


Partial Listing of the Hand- 
book's 115 Big Sections 
which Cover Tool Engineer- 
ing from A to Z: 


* Job Planning and Control 

* Small Tools Planning and 
Control 

e General Structure and 
Properties of Metals 

* Properties and Workabil- 
ity of Plastics 

* Plastics Formin 

* Inspection Equipment and 
Methods : 

* investment Casting 

Milling 

Shrinkage Fits 

Broaching 

Engine Lathes 

Power Bandsawing 

Gear Shaping 

Jigs and Fixtures 

Thread Chasin 

* Pressworking of Metal 

* Allowances and Tolerances 
for Cylindrical Fits 

è Static and Dynamic Bal- 
ancing 

* Shot Peenin 

* Punches and Dies 

* Drilling Reaming and 
Counterboring 

* Mechanics, 
Mathematics 


Physics and 


Mail Coupon for 10-Day FREE Examination 


MeGraw-Hill Book Co., 330 W. 42nd St., N. Y. 36, N. Y. 


Send me the A. 8. T. E.'s TOOL ENGINEERS HANDBOOK for 10 days exami- 
nation on & wal. If the book proves satisfactory, I will remit $3.00 in 10 
days, and $3.00 monthly until $15. 


is paid. 
postpaid after 10 days. (We 
this coupon. Same return privilege.) 


Name .... 


Otherwise, I will return the book 
y for delivery if you remit first payment with 
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Ferulok flareless fittings, featuring the 
visible "bite", are especially for high- 
pressure, heavy-wall tubing. Cutaway 
shows why vibration won't break the seal. 


New Intru-lok tube fittings can be quick- 


ly installed by anyone. e ush tube 
in, then tighten nut. Designed for instru- 
mentation lines of l4 through 1^ inch, O.D. 
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‘Tube up and 
forget it” 
with leakproof 
Parker fittings 


Triple-lok flare fittings are the easiest, fastest and safest 
way to tube up even in close quarters. They are absolutely 
leakproof even under the severest conditions of vibration, 
high pressures and temperatures. Triple-lok fittings meet 
J.L.C. and S.A.E. Standards plus specifications of the A.S.MLE. 
Code for Pressure Piping. Available for tubing outside di- 
ameters from 4 through 2 inches. More Triple-lok fittings 
are used on industrial machinery than any other fittings. 


New Hoze-lok fittings and hose assem- 
blies (for medium and high-pressure 
hydraulic service) offer better perform- 
ance, easier make-up, greater re-usability. 


Other Parker products include new 
hydraulic control valves, check valves, 
accumulators and O-rings. Mail the 
coupon for the fitting catalogs you want. 


New Weld-lok fittings are machined 
from high-quality steel or stainless-steel 
bar stock and forgings. They are avail- 
able for tubing 14 through 2 inches, O.D. 


TUBE AND HOSE 
| FITTINGS DIVISION 
| Section 411 


| The Parker Appliance Co. 
| 17325 Euclid Avenue 
| Cleveland 12, Ohio 


| (3 Send Triple-lok & Ferulok Catalog 
No. 4300 
Hoze-lok Catalog No. 4400 

E Weld-lok Catalog No. 4370 

L] Intru-lok Catalog No. 4320A1 
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Hydraulic and fluid 
system components 





Howard Fractional H. P. Motors 


from di. conditioners to Nee 


machines 


$11A—1/45 to 1/30 H.P. 


who will make if '"A'' to "Z''? 

Whether your application begins with the letter Z or any 

letter from A to, Howard will be happy to quote on your motor 
dá requirements. 85,000 applications prove the versatility 


$512—1 / H.P. j ; . a 4 
— FEMA URP. of Howard motors—the largest line of fractional motors in the 


= entire industry. Chances are Howard can fill your requirements 
with the right motor at the right price. 
If you use fractional motors or are developing an application 
that requires motors, check your needs with Howard. 


#2400—SERVO MOTOR #700—1 /8 to 1/2 H.P. 


#3000 GEAR MOTOR—OUTPUT 120 IN.-LB. 


Typical applications for which Howard motors are currently 
used are—blowers, facsimile equipment, tape recorders, 
business machines, projectors, hedge trimmers, vending 
machines, speed changers, instruments, fans, and many others. 


We'll answer your inquiry promptly. 
$2800—1/30 to 1/70 H.P. #2500—1 /300 to 1/1400 H.P. 


Mate tote 


pew Q“ 


boy Omet States 


pus Bonds 


DEPT. 000 «HOWARD INDUSTRIES, INC.* RACINE, WIS. 


SALES OFFICES: 208 S. La Salle St., Chicago 4 * 942 S. La Brea Ave., Los Angeles 36 * Room 4822, Empire State Bldg., New York 1 


DIVISIONS: Ene ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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POSITIVE race to shaft holding power 
and EASE of mounting are yours 


with SEALMASTER 72/7/7717 


BALL BEARING UNITS 


17171 V 8 


oB ER- -AA E: 


aa C 
dest 
+ = 


Slip a SEALMASTER Ball Bearing Unit into place 
on the shaft—tighten two set screws and you have 
the answer to ease of mounting and positive hold- 
ing power in a ball bearing unit. SEALMASTER's 
exclusive Zone-Hardening process makes it all 
possible! 

With Zone-Hardening, only the ball path section 
is through hardened—leaving the extended portion 
of the inner-race in its metallurgically soft, tough 
state. This soft portion provides a firm bind for 
hardened set screws which positively lock the race 
to the shaft. 

In addition to the above, SEALMASTER Ball 
Bearing Units provide the following exclusive com- 
bination of features: 


J Patented LOCKING PIN & PERIMETER 
DIMPLE prevents rotation of outer race 
and assures positive lubrication. 


j E d NS E J Patented BALL RETAINER—Land ridden 
ball retainer eliminates ball wear, traps 


? grease and prevents churning. 
ET 4 ASTER J Patented SEAL keeps dust and dirt out 
and lubricant sealed in for 
| long bearing life. 


Full information on SEALMASTER 

s bearing units are contained in 
4 Y this FREE bulletin. 
A 


SEALMASTER BEARINGS A d of STEPHENS- ADAMSON MFG. CO., 9 Ridgeway Ave., Avrora, Ill. 
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HETHER that cost is “first” or 
W "operating" it will pay divi- 
dends to investigate the saving pos- 
sibilities of having the gears in your 
products custom-made by PERKINS 
— one of New England's oldest and 
ablest gear-engineering organiza- 
tions. 


PERKINS MAKES: 


to customers' specifications, in all mate- 
rials, metallic and non-metallic: bevel 
gears, ratchets, sprockets, ground thread 
worms, spiral gears, helical gears, spur 
gears with shaved or ground teeth. 


NOTE: The PERKINS PRECISION SPRING 
COILER is the latest development in the spring 
coiler field and eliminates entirely the use of 
arbors and long set-up time. It is a complete 
self-sufficient machine and enables you to 
moke the spring you wont when you want it 
— in seconds. The coiler produces any type of 
spring, in any diometer and any pitch with 
this range: Wire sizes .005 to .125. Diameter, 
from 3/32” to 12" and larger. Size of the 
compact coiler is only 7 1/2x16". A POWER 
MODEL is available. Information on request. 


Perkins ... 


66 


Lol pi. to 


cost-conscious 
Design 
Engineers 


Perkins Machine 


& Gear Company 


105 Circuit Avenue 


WEST SPRINGFIELD, MASS. 


Since 1926. In the application, 
design and manufacture—pumps, 
separators, hydraulic accessories 


EQUIPMENT 'FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl's patented,  auto- 
matic, force-free lubrication 
and flushing system makes 
these direct - drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 
Air - cooled design — or 
water - cooled models for 
heavier duty. 

Class 21-roller-action pumps 
are recommended for han- 
dling corrosive gases and 
extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de- 
sign of the Class 25 pumps 
gives higher capacity effi- 
ciencies and is designed for 
applications requiring high- 
er degree of vacuum. Where 
water - cooling is desired 
for continuous service, the 
water-jacketed Class 25-WJ 
models are recommended. 


EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an integral 
part of each pump up to 10 
cfm — to produce oil-free 
discharge air and also con- 
serve the lubricating oil. 


Write today for 
Bulletins A-1289 
and A-1523 


uim ARAISSL- 


289 Williams Ave., Hackensack, N. J. 
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PLUG NUTS 


[4 


VIBRATION 
e FATIGUE 


—XX 
eld. 


solve it 


The Lamson Place Bolt answers many fastener 
problems where vibration is a factor. 

Special slots in the head of the bolt plus a 
circular recess around the under side of the 
head combine to provide spring or locking 
action of the head against the tapped material. 
As the bolt is tightened the segments of the 

head are forced inward, this flexibility adds to the elasticity of 
the shank and the locking efficiency of the bolt. 

The slotted Place Bolt can carry as much load as a conven- 
tional bolt because the shear section of the head is stronger 


than the tensile stress area of the thread. 


HOW PLACE BOLTS MAINTAIN TENSION 


It is well known that bridges are constructed 
to “give” when encountered by high-velocity 
winds and that the strongest buildings are 
not rigid in construction, even successful 
boxers learn to roll with the punch. This 
same principle governs the design of the 
Place Bolt. 

The flexible area between the slotted seg- 
ments in the upper face of the bolt head and 
the recess adjacent to the shank in the lower 
face acts as a controlled spring element. The 


amount of “spring” is in proportion to the 
wrenching torque applied. 

Tension is maintained because the elastic 
flexing of the head, added to the overall elas- 
tic elongation of the shank, permits greater 
loss in clamping distance before tension 
drops to zero. At the same time, ability to 
resist shock is greatly enhanced by the 
added elasticity. 

For the whole story, send for the Lamson 
Place Bolt folder. 


The LAMSON & SESSIONS Co. 
1971 West 85th St. è Cleveland 2, Ohio 
Planis ai Cleveland and Kent. Ohio + Birmingham * Chicago 


FOR PROMPT DELIVERY AND HELPFUL SERVICE, 


PIPE PLUGS “1035” PLACE BOLTS 


LOCK NUTS 


SET SCREWS 


Cup point type, 
hardened and 
heat-treated. 


Pre-assembled 
lockwoshers on 
tepping ond 
machine screws. 


Ideal for blind 
or hard-to-reach 
places. 


Forged steel, 


Wit m aft "m 
heat-treated. ith “Built-in 


spring oction vibration proof. 
for positive Con be used 
locking. repeatedly. 


Including U 
bolts, eye bolts, 
hook bolts, etc. 


Economical, 


Clutch and 
Phillips recessed 
head screws, 
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solve problem 


on Bush 
Jot Coolers 


Ceiling Jet Unit Coolers, a product of the Bush 
Manufacturing Company, of West Hartford, Con- 
necticut, have the responsible job of maintaining 
continuous low temperatures in cold storage rooms. 
This calls for reliable motor operation, usually in 
the presence of high humidity. 


The Doerr 1/10 hp, 1140 rpm, Type C, permanent 
split capacitor motor selected had to be suitable for 
replacement in existing units in the field. The band 
mounting used restricts the frame diameter and 
height is also at a premium. The unusual method 
shown for mounting the capacitor provided the an- 
swer and has simplified assembly in both production 
and in servicing. 


This is another instance where Doerr has helped 
with a special design. If you have an unusual motor 
problem, please let us hear from you. 


For more information write for 
Bulletin 100, which shows many 
of the special and standard 
designs available 


vou cer MORE 


DOERR 97774 
ee eae 


CEDARBURG, WISCONSIN 


Electric Motors from 
1/30 to 5 hp. 





Standard or designed 
to your specifications. 


REPUBLIC 


VALVES 


CHEMICAL «+ AIRCRAFT 


Quality Check Valves 
of several types —ball, 
poppet, Hy-pressure, 
Free-flow—all metals, 
various portings, and 
pressures up to 3000 psi. 
Pipe and tube sizes up tol”. 


RELIEF 


In-line and guided pis- 

ton type Relief Valves, 

also Pilot Operated, with quick unloading 

and silent operation. Metal or rubber seal. 
L6” to M" pipe or tube port con- 
nections. Various metals. 


PLUG 


Precision-inade Plug Valves for 
wide general use in brass, alu 
minum alloy, or stainless steel, 
|$" to 1",* 32? to 160?F. 
With Teflon plug, -65° to 
250°F, without lubrication. 
Aluminum alloy or stainless 
steel. 


9*9] GLOBE 
AND NEEDLE 


Super duty shut-off valves, angle and 
offset, for up to 3000 service, 14” to 1” 
Also high pressure Needle Valves for 
10,000 psi. working pressure— proofed 
at 25,000 psi. One piece, stainless steel, 
1$" to 14”, Teflon packing. 


LO-TORQ SELECTOR 


Directional flow control for ser v- 
ice up to 6000 psi. Balanc- 
ing principle uses line pres- 
sure to make turning easy 
with short handle. 2, 3, 4- 
way, with various drillings. 
Side, bottom, and sub-plate 
porting. Panel mounting. 


Ask for new catalog, No. 654, 
showing entire line. 


Distributors in principal cities coast to coast. 


RELIEF GLOBE NEEDLE 


t REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD * CLEVELAND 1l, OHIO 
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DURABLE — TOUGH — RUGGED 

National Vulcanized Fibre rail 

ur X joint insulation withstands yea: 

DIELECTRIC STRENGTH. National Vulcanized Fibre ~~ \ ‘ of continuous exposure and 

gives electrical parts high dielectric strength—plus * heavy pounding of today’s high 

toughness and excellent forming properties. Has ideal 4 - 
application as insulation 


speed railroading. Will not 
rode or deteriorate 


ARC RESISTANCE. In circuit breakers, 
National Vulcanized Fibre safely curbs electri 
cal arcing without carbonizing or tracking 
Easy to bend, punchand form. Light in weight 
Heat-and-shock resistant 


MACHINABILITY — MECHANICAL 
two STRENGTH. New paper-base Phenolite 
not only has excellent Src resistance, but 
superior machining qualities as well. 


- My ^ " 7 ? 
m at e r $ a i S Great compressive and tensile strength. i CHEMICAL RESISTANCE 


Chemical-resisting grades 
of Phenolite are unaffected 


o f - : w by most corrosive fluids and 


atmospheres. Retain high 


strength, resiliency and di 


= E ; 5 
unlimited 3 1 — — 


application 


Here are six ideas to spur your imagination. They only suggest 
the many things that can be done with National Vulcanized Fibre 
or Phenolite Laminated Plastic. 
The full list of current uses for these materials would more than fill 
this page and many more pages! Yet more are coming up almost every 
day. For NVF is not only the world's largest producer of vulcanized 
fibre. We also make a fulltime job of thinking up new improvements to COMPACT DESIGN—ECONOMY —HIGH TEM 
our products—and new ways of using them to improve yours. Result: E — 
designers call our materials the most versatile ever. design, simplify production, reduce assembly 
Looking for an easy, economical way to improve production— oo 
or products? Team up with NVF. We’re prepared to assist you 
all the way from initial design to the delivery of precision / 
fabricated parts. Our new 16-page Catalog will give you full X AW ZA TEO N A x, 
information about our products and services. Write for it 
on your business letterhead to Dept. B-3. / VULCANIZED FIBRE CO. 
WILMINGTON 99, DELAWARE 


In Canada: National Fibre Company of Canada, Ltd. * Toronto 3, Ont 
Also Manufacturers of Peerless Insulation, 


Materials Handling Receptacles, 
Vul-Cot Wastebaskets and Textile Bobbins. 
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WHAT ARE THE 
FUNCTIONAL 
Rush Delivery! ASPECTS 


OPTICAL PARTS OF DESIGN? 


for your design ^ An authoritative article discuss- 

i ir ing in detail this very important 

h a 

Get i Saws delivery of manipis; prompt phase of product engineering is 

: as close as your 1955 Annual 
action on volume orders for manufacture. HANDBOOK of Product Desi 

Hundreds of different optical parts, produc- —Q 

tion-run to the optical industry's highest — In an outline of the factors to 

precision standards. consider when analyzing the 


© Plano-Convex Lenses Crown Glass Wedge- functional approach, this one 
Double-Convex Lenses Type Prisms : of many HANDBOOK articles 


Double-Concave Fua Surfaco Reflectors covers a wide range of operat- 
Lenses nubes ing and environmental condi- 
Plano-Cyliader Lenses — Plone tions . . . system characteristics 


ee Parabolic Reflectors ... and human factors. A dis- 
— ——— Cylindrical Strip * cussion of malfunction analysis 
Lenses nses " also is included. 

Projection Condensers Ground Glasses 
Achromatic Lenses Heat Absorbing Glass 


Right Angle Prisms Retardation Plates 


Such general engineering in- 
formation as the functional 
aspects of design is only one of 
hundreds of subjects vital to 


WRITE for Catalog L-117, and 
your job contained in your 1955 


for information on special orders. 
Bausch & Lomb Optical Co., 66839 " HANDBOOK issue of Product 
St. Paul Street, Rochester 2, N. Y. QU Engineering. 
Refer daily to these informative 
editorial sections, and the help- 
BAUSCH 6 LOMB ful advertising pages covering 
a wide range of materials, parts, 
components and finishes. You'll 
find they can help you convert 
your best design thinking into 
the best possible products for 
your company to manufacture 
and sell. 


Product Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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this graphitized 
plastic bearing 


MAY BE USED IN SOME APPLICATIONS 


WITHOUT 


LUBRICATION 


INSUROK T-602 


is ideal where lubrication 
is difficult. Eliminates oil 
or grease contamination. 


Here is a graphitized plastic lami- 
nate that is excellent for many 
bearing applications where speed, 
load, and frictional heat are low. 
In such cases no lubrication may 
be required. In other applications 
of heavy load and high speed, 
where frictional heat will develop, 
this bearing can be lubricated and 
cooled with water or other non- 
corrosive fluids, thus avoiding the 
danger of staining or contamina- 
tion from oil or grease. 

Bearings made from INSUROK 
T-602 are especially recommended 
for intermittent and moderate 


speed applications. When ade- 
quately cooled they can sustain 
high speeds and heavy loads, and 
frequently will last much longer 
than metal bearings. 


INSUROK T-602 has a low co- 
efficient of friction and high resist- 
ance to wear and abrasion. It re- 
sists deformation under pressure 
—will not “forge” out under im- 
pact, and stands up in many appli- 
cations where metals fail. INSU- 
ROK T-602 can be machined on 
ordinary equipment. Investigate 
INSUROK T-602 for your bearing 
applications. 


Jhe RICHARDSON COMPANY 


FOUNDED 1858 
2793 Lake Street, Melrose Park, Illinois (Chicago District) 


SALES OFFICES IN PRINCIPAL CITIES 


AVAILABLE IN SHEETS, 
RODS OR TUBES 
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If made by conventional casting and 
machining methods, this part, which 
serves many of us every day, would cost 
more. Made by the Moraine metal 
powder process, however, the part is 
mass-produced quickly and economi- 
cally —to precision standards. 

Moraine makes many different parts of 
complex design from metal powder... 


moraine 
products 


Power rack guide mass-produced 


for power steering application. 


parts with a quality and uniformity that 
make them highly desirable for a mul- 
titude of applications. 

Many industries are using Moraine’s 
experience in powder metallurgy to 
reduce the cost and improve the per- 
formance of many and varied products. 
Possibly, Moraine may be of service 
to you, too. 


METAL 
POWDER 
PARTS 


Product Engineering 


MORAINE METAL POWDER PROCESS 
MAKES COMPLEX PARTS -AT A SAVINGS 


March, 1955 





. .. one way is with Customized end bells like these 


PROBLEM: To design your product for maximum economy 
of manufacture while maintaining the utmost in perform- 
ance...and to do this with modern and attractive styling. 


SOLUTION: Bring your product design to Jack & Heintz. 
Let J&H engineers custom-build a motor to be an integral 
part of your particular product. 

Whether your prime consideration is special mechanical 
features, exacting electrical specifications, the ultimate in 
styling, or economy of manufacture, you'll find J&H en- 
gineers will work to satisfy your requirements. Pictured 
here are examples of end bells specially designed for a 


A JAG ES H EINTZ ELECTRIC 


few of our customers. . 
incorporates necessary functional characteristics of a 
Jack & Heintz Customized Motor. 

Avoid compromising your product design by taking 

advantage of an engineering philosophy geared to solve 
your special motor needs. Send for 
our free booklet, How Jack & 
Heintz Customized Electric Motors 
Can Improve Your Product. Write 
Jack & Heintz, Inc., 17627 Broad- 
way, Cleveland 1, Ohio. 


© 1965, Jack & Heintz, Inc. 


.each pleases the eye, yet each 


MOTORS 





CUTLER- 


HAMMER 


PRESSURE SWITCHES 


"the finest on the market" 


'The 10017 Pressure Switch 
measures only 27$x37$x 
1!!4". It mounts in any posi- 
tion permitting most eco- 
nomical use of flexible cop- 
per tubing or conduit. It 
mounts compactly and neat- 
ly especially on motor end 
bell with conduit adapter. 
May be mounted on conduit 
bushing or pressure fitting. 
Fitting snugly in your as- 
sembly, it is not subject to 
damage in shipment. Premi- 


BULLETIN 10007 
FOR AIR 
COMPRESSORS AND 
WATER SYSTEMS 
OVER 1 H.P. 


This switch is easy to in- 
stall. It has pressure type 
terminals, ample space for 
attaching conduit; U-shaped 
snap-off cover. Separate me- 
chanical and electrical com- 
partments eliminate need for 
special care to keep wires 
from interfering with me- 
chanical operation. Inner 
brace or H-type structure 
makes switch operation im- 
mune to rough handling. 
Low-inertia contact mecha- 
nism and absence of bearing 
stress prolong switch life. 
Premium materials used 
throughout. Parts with bear- 
ing surfaces are stainless steel 
to eliminate corrosion, give 
long life and accurate opera- 
tion. Silver contacts, snap 
action, quick make and 


BULLETIN 10017 
FOR HOME 
WATER 


SYSTEMS 


um materials used through- 
out. Metal parts with bearing 
surfaces are made of stain- 
less steel to prevent corro- 
sion, assure long wear and 
accurate operation. Silver 
contacts, snap action, quick 
makeand break. **Fairprene" 
oil-resistant diaphragm. 
Range adjustable to 80 psi. 
Differential adjustable be- 
tween 15-25 psi. 1 h.p., 115/ 
230 V., single and polyphase. 
Many other features warrant 
your investigation. Write 
today. 


break. *'Fairprene" oil-re- 
sistant diaphragm. Up to 
250 psi with or without un- 
loader valves. 2 poles handle 
motor circuit to 2 h.p. 115 
V., 3 h.p. 230 V. single phase, 
5 h.p. 220/550 V. three phase. 
Use with magnetic starter for 
larger motors. Get further 
information on this great 
switch at once. 
CUTLER-HAMMER, Inc., 
1332 St. Paul Avenue 
Milwaukee 1, Wis. 


~ à 


wHAMMER 
Mp 
=== MOTOR CONTROL == 


NO COMPETITOR 
DARES COPY 


Make it WORTHY 
Of Your Product 


As the maker’s “signature,” your 
name plate is one thing that can set 
your product apart from all 
others. Make it distinctive, and let 
it reflect the quality you offer. 

Let us help you create such a 
“signature.” Our skilled craftsmen, 
long experience and modern 
equipment insure finest results. 
Send a rough sketch or blueprint 
for design suggestion and quotation, 


! Write now for “Etched or Litho- 
| graphed Metal Products,” 
with full color examples of 


name and instruction plates, 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 N. SHEFFIELD AVE, CHICAGO 22, ILL, DEPT. B 
SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 


e greater "holding" power at 
e lower costs 

and where welding is 
available use these two 
weld nuts: 


Gripco Pilot-Projection 
Weld Nut 


Circulor pilot designed for quick, easy 
positioning of nut over bolt hole for 
instant resistant welding. No jigs, no 
fumbling, no waste of time. Furnished 
with or without famous Gripco lock- 
ing feature. 


Gripco Countersunk 

Weld Nut 
Eliminate time-wasting retapping of 
nuts after welding. Exclusive counter- 
sunk nut bottom does away with foul- 
ing of nut threads by weld spotter. 
Available with or without Gripco lock- 
ing feature. 


Gripco weld nuts are proud members of the Gripco 
Lock Nut family that has for 50 years provided posi- 
tive holding action for quicker fastening application at 
less cost. Also included in the Gripco line: Gripco Lock 
Nuts, New Gripco “Clinch” Nuts, Gripco Hi-Nuts in 
all standard sizes. For any fastening problem, look to 
Gripco first. Write for samples and full details. 


"after 50 years 


COMPANY 


Mn oom cer 


still holding strong" 


308-J S. MICHIGAN AVE., CHICAGO 4, ILL. 
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colored, 
textured... 
and tough! 


NEW COATING HAS 


TEN TIMES MORE ABRASION RESISTANCE 


WEAR TEST SHOWS SUPERIOR DURABILITY of the new wrinkle-finish coat- 
ing on right. After 4000 revolutions under a 17H emery wheel in standard 
Taber Abrasor test, it shows little sign of wear. Standard types of coatings 
wore through to white metal primer in 528, 88, and 497 revolutions respec 
tively. 


Get behind the wheel of the new DeSoto, and you'll notice the beautiful textured 
finish of its upper instrument panel. It’s a coating that’s colored for style, 

textured for glareless safety, tough for long service life. 

You're looking at a new texture- finish coating . . . manufacturers tests show that it 

has ten times the abrasion resistance of similar conventional baked-on coatings! 
Oil smudges, grease, dirt and water wipe off without a trace. This is the coating for 
any decorated area that’s subjected to frequent handling, dusting, or rubbing. 

The wrinkle-textured finish is based on an organosol formulated from 

BakE.ITE Brand Viny]! Dispersion Resins. It’s sprayed on over a wash 

primer also formulated from BAKELITE V inyl Resins, bonding it fast 

to metal. Baking at 350 deg. for 15 minutes fuses the surface coat 

into a continuous, tough film. a a : e 
Auto interiors, househoid appliances, machine housings, metal furniture, Vinyl Dispersion Resins 
office machines . . . any metal surface where you want color, texture, and 

durability—this is the coating for the job. Write Dept. BO-10. 


“Armorhide” wrinkle-finish coatings are based on BAKELITE Vinyl! Resins 
and produced by John L. Armitage Co., Newark 5, N. J. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [IT 30 East 42nd Street, New York 17 


The term Bake ite and the Trefoil Symbol are registered trade-marks of UCC 


Product Engineering — March, 1955 





Wisconsin Heavy-Duty Air-Cooled Engines offer the 
design engineer, power equipment manufacturer and 
the ultimate user the cumulative benefits of many years 
of exclusive specialization in the heavy-duty air-cooled 
engine field. 


The completeness of the line, com- 
prising 12 models in 4-cycle single 
cylinder, 2- and 4-cylinder types and 
sizes ranging from 3 to 36 hp., pro- 
vides close selectivity to fit your 
equipment and its service applica- 
tions without power waste, yet re- 
taining maximum power advantage. 
The benefits of “Wisconsin Stand- 
ardization” on a variety of types 


Models ABN, AKN, 
AEN, 4-cy. single cyl.. 
3 to 8'4 hp. 


and sizes of your own original equip- 

ment can be important to you. Some 

of the "Plus Values" of Wisconsin 

Power include: 

Heavy-Duty engineered design and con- 

struction in all details; self-cleaning, file- 
hard tapered roller bearings at BOTH ends 

of the crankshaft; an easily accessible 


Models AFH, AGH, 
AHH, single cylinder, 
6 to 9 hp. 


rotary type, high tension OUTSIDE Magneto, 
equipped with Impulse Coupling for quick 
starts in any weather, at low cranking 
speed; pump circulated splash lubrication 
on smaller models and geared oil pump 
delivering individual oil stream to each 
rod on multi-cylinder models, plus efficient 
AIR-COOLING at temperatures up to 140°. 


All this adds up to efficient Power Per- 
formance, Long Engine Life and Low-Cost 
Maintenance . . . factors of vital impor- 
tance in relation to the operation of your Models TE, TF, TFD 
original equipment. 2-cylinder, 7 to 15 hp. 


7 * * 

Our Engineering Department will 
be glad to cooperate with you in 
adapting Wisconsin Engines to your 
equipment. Complete your data files 
with a copy of our 64-page “Blue 
Book", Form S-150, illustrating 
more than 250 Wisconsin a 
service applications, together with 
engine specifications. 


V-type 4-cylinder 
15 to 36 hp. models. 


WISCONSIN MOTOR CORPORATION 


LWAUKEE 4é 


Complete, ready-made units —delivered ready for installation in your 
product. Currently in large scale production. 

Accurate, constant end pressures — uniformity of product guaranteed. 
Full telescoping plungers —end pressures factory set with plungers tel- 
escoped 50%. (See Catalog. ) 

Wide variety of sizes — available end pressures range from 1 pound to 
42 pounds; hody diameters from #6-32 to 1”-8; body lengths from %” 
to 2%”. Bodies can be shortened from standard lengths if full telescoping 
not required. Specials made to order. 

Four nose types — Standard; Silver-Nose (light end pressures); Hexnose; 
Plastic Nose — used on soft materials. 

Precision made — Concentricity between plunger axis and body diameter 
held to .0015" T.I.R. Large bearing surface assures smooth plunger oper- 
ation, perfect plunger alignment at any extension. 

Long life —Plungers are case hardened for maximum wear resistance 
Ductile core overcomes brittleness; prevents fracturing. Steel bodies and 
specially heat-treated spring wire assure years of use. Springs can be 
furnished to withstand 1200° F. 

Du-Lite coating resists rust — N.C. Class No. 1 threads prevent “freezing” 


in the tapped hole. Cad. plated to govt. specs. (Salt spray resistant) if 
desired. 


Complete details are available in the 1955 
Vlier catalog. Write dl your copy today. 


Dept. A 8900 Santa Monica Blvd., Los E 46, California 


featuring — 
e 300 Million Count Life 
* 1000 Counts per Minute 
e Only 5 Watts current draw 
Available with 4 or 6 digits, knob 
or key reset, in Basemount, 


Panelmount and Dustproof models 
for all AC and DC voltages to 220. 


m you want to count. 


COMPANY 
702-10 W. Jackson Blvd., Chicago 6, III. 
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"Shake" tests add extra margin 


of reliability at BELL, Aron 


[| 
J y 
[| Ed 
I 
LP. 
B 
1 


Se apes cats 


Behe 


Operation and quality quickly checked on 


M B VIBRATION EXCITERS 


| — of Bell Aircraft Cor- 
poration take advantage of the 
unusual help provided by shake 
testing — with a specially mounted 
setup of two MB Model C-25 Ex- 
citers for vibrating missiles. 


BENEFITS OF SHAKE TESTING 

Because small vibrations can be 
magnified in a complex missile 
structure, and because interactions 


of components are important, such 
testing checks vital systems. The 
MB shakers permit Bell engineers 
to produce conditions more severe 
than expected in service, In effect, 
a margin of safety can thereby be 
added to increase reliability of 
operation. 

Moreover, vibration tests afford 
a quick, versatile means for check- 
ing quality of components. 


Two uniquely supported MB Model C-25 
Exciters are being set up for a missile 
test. These units are rated at 3500 
pounds force each, 


Defective and malfunctioning 
components are quickly detected. 
To cap it all, substantial savings 
in manhours and fuel costs have 
been effected by substituting 
shake tests for hot firing of 
missiles prior to flight tests. 


WHY MB VIBRATION EXCITERS? 


Engineered by vibration special- 
ists to deliver maximum perform- 
ance, MB Shakers can be counted 
on for pure table motion and de- 
pendable operation to full rated 
capacity. MB's line of vibration 
testing "tools" is complete — from 
small specialized-duty shakers to 
the largest in existence today. 

Prompt servicing provided by 
a special staff of MB engineers. 
For more information on shakers, 
send for Bulletin 1-V E-6 


the M. B manufacturing company, inc. 


1060 State Street, New Haven 11, Conn. 


HEADQUARTERS FOR PRODUCTS TO 
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HOW CHACE THERMOSTATIC BIMETAL 
CONTROLS TEMPERATURE 


= THE 


STEAM-DRY IRON 


Product of American Electrical Heater Co., 
Detroit 12, Michigan 


This latest model American Beauty Steam-Dry Iron offers 
an exclusive feature which permits variable regulation of steam 
volume for better performance, easier ironing. Manufactured 
by the oldest producer of electric irons, this iron incorporates a 
quick-response type thermostat with stainless steel contact blades 
and silver contacts. Naturally, the American Beauty relies upon 
Chace Thermostatic Bimetal elements for accurate control of 
ironing temperatures. 


HOW IT WORKS 


The control knob (A) is mounted on a shaft in a horizontal 
position, threaded through a hexagonal adjusting nut (B). When 
the knob is set for the desired temperature, the stainless steel 
leaf spring (C) is a fixed distance from the Chace Bimetal element 
(D). As the appliance heats, the bimetal deflects upward until 
the ceramic button (E) engages the top spring (C), breaking the 
circuit at contacts (F). The Chace Bimetal element is calibrated to 
deflect through a cycle of 30 degrees, with a maximum deflec- 
tion of .00002-inch. When the ambient temperature lowers, the 
circuit is again closed and the appliance begins to heat. 

American Electrical Heater Company is one of hundreds of 
manufacturers who specify Chace Thermostatic Bimetal for 
dependable heat control. Our new 36-page booklet, "Successful 
Applications of Chace Thermostatic Bimetal," is filled with inter- 
esting applications and complete engineering data to aid the 
designer of thermally responsive devices. Write for your free 
copy today. 

W. M. Chace Company supplies Thermostatic Bimetal in 29 
different types, in strip, random lengths or in completely fabri- 
cated elements, made to your design. 


W. M. CHACE CO. 
Thomostalie Bimetal 


1607 BEARD AVE., DETROIT 9, MICH. 





( 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. * 330 
West 42nd Street * N. Y. 36, N. Y 
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Checking contact and backlash of a 
production gear set at the De Laval 


Steam Turbine Company. 


How to Save in Selecting Worm Gear Sets 


By James E. Gutzwitier, Assistant Chief Engineer, Worm Gearing Department 


De Laval Steam Turbine Company 


Worm gear sets have four major advantages: compactness, 
easy maintenance, interchangeable components, and high 
shock-load capacity. The user can realize maximum bene- 
fits from these advantages and reduce costs by acquiring 
some background information on the characteristics of 


worm gearing. Here are a few points to consider. 


Standard Components. Find out what standard compo- 
nents are available before proceeding with design. De 
Laval stock parts include worms, gears, bearing housings 
and end covers. By selecting from these, the user may 
sharply reduce the cost of the finished gear set. 


HOBBING MACHINE — Tangential feed gives uniform teeth of precise 
dimensions. This is accepted as the most satisfactory method for pro- 
ducing close tolerance worm gearing. 


The hob, for example, must match the pitch diameter, 
pitch, lead and tooth form of the worm. Designers who 
are familiar with standard hobs can design a worm ac- 
cordingly and save the expense and delay of obtaining 


a special hob. 


A Note on Assembly. The worm, having threads which 
are continuous in form, is not critical in regard to end- 
wise location. The gear, however, must be precisely posi- 
tioned in an axial position. Accumulation of tolerances 
on the dimensions of housings, shafts, bearings and gears 
makes it impractical, in most cases, to control the loca- 


tion of the gear by accuracy of machining alone. 


Shrouding. Heat developed in the gearing will be more 
freely dissipated through a comparatively open housing. 
Close shrouding is permissible only when intermittent 
operation is the rule. 


Helpful Manual on Worm Gear Sets 


For information on how to select, 

install and maintain worm gear 

sets, send for this helpful manual. 

It contains useful data on 

gearing and includes examples 

of specific selection problems with 

their solutions. Write on your 

business letterhead to the De Laval 

Steam Turbine Company, 801 Nottingham Way, Trenton 
2, N. J. for Catalog 5000. 
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HANSEN MANUFACTURING CO., INC., —— 5, Ind. 
Send cotalog and engineering dota to: 


—— —— ——— —— — — — —— 
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WINZELER 


7 AH G TIHA. 
CIL ed As 4 
D 


GET THIS FREE 
STAMPED GEAR GUIDE! 


SEND TODAY for useful 
4-page folder . . a valu- 
able guide to all that is 
best in the mass pro- 
duction and use o 
cost Stamped Gears, 
Tools and Assemblies. 
Many various types are 
described. Also contains 
technical data, tables, 
ideas, suggestions. Use 
company stationery, 
please! 


WINZELER MANUFACTURING & TOOL CO. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 


SOLVE RETAINING 


PROBLEMS 


Retaining Rings 


With Spirolox you are assured of 
quick, easy installation and removal 
of the retaining ring. As illustrated 
by this installation on a tube-cutter 
assembly, Spirolox is inserted in a 
jiffy, removed with a flip of a screw- 
driver. No special tools needed. 


Simplified, trouble-free solutions to 
retaining problems like this are pos- 


FREE DATA BULLETIN tells how you can solve 
toughest retaining problems with SPIROLOX—send 
"Puer Corporation, St. Louis 8, Foreign Pats, 


for your copy! 
M ri, 7 
108R. 


sible because of extraordinary Spiro- 
lox flexibility and conformability. 
Unique two-turn construction lets 
you spiral-in a Spirolox ring quickly 
and easily. Complete elimination of 
lugs or projections, breaks or gaps, 
provides uniform shoulder which 


conforms 100% to 
sweets 


diameter of groove. 


U. S. Pat. No. 
2,450,425 and 


Other Pats. Pend. 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 
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SIMPLE DESIGN CHANGE 
AVOIDS 5-FIGURE TOOLING COST! 


A typical example of product simplification with HUNTER DOUGLAS Cold Forgings. 


The above designs are typical of a common 
truck-type oil filter case. The first, illus- 
trated in line, was conventionally produced 
utilizing a costly, 12 stage progressive die, 
and drawing from heavy gauge steel. 

Figure 2 shows how a similar component 
can be cold-forged by Hunter Douglas. No 
expensive tooling is needed . . . in fact, sav- 
ings in tooling alone would pay for the 
complete initial run. The component is 
completed in a single stage operation; 
punch and die are rugged, uncomplicated, 
totally free of the ordinary hazards of 
multi-stage die injury and breakdown. 

A small trim around the can mouth is 
the only waste, since the component is 
formed from a pre-sized slug. Even this 
trim is salvaged at Hunter Douglas; re- 
melted, cast and again rolled into plate, 


DESIGNERS: 
If you want to know 
more about Hunter Douglas 
Cold Forgings write on 
your company letterhead 
for this free 40 page book, 
now on the press! 


HUNTER DOUGLAS CORPORATION » DEPT PE-3 
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affording additional savings. 

Strength and proof against leakage is 
doubly insured — by use of special alumi- 
num alloys and by dense, non-porous grain 
structure having flow lines which follow 
the contour of the part. 

Hunter Douglas Cold Forgings can be 
mass produced in any required numbers 
and to cover a tremendous range of design 
requirements. For any shape requiring 
zero draft, for high physical properties, 
for hollow shapes with or without closed 
ends and for close dimensional tolerances 
Hunter Douglas Cold Forgings may pro- 
vide the answer. Before you invest in any 
form of tooling ask for an engineering 
analysis detailing possibilities of cold forg- 
ing. A blueprint or sample part will pro- 
vide necessary data. 


| Hunter Douglas 


RIVERSIDE, CALIFORNIA 


These typical shapes illustrate the wide 
range of part geometry possible with 
Hunter Douglas Cold Forgings. 


Corporation 


TELEPHONE OVerland 3-3030 


^m 
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| Accurately — Superior quality 


CE 
GARLOCK 
O-RINGS 


IN THIS AOR DT 
LIGHT METALS — 


What a Metal 
For You to Use! 


The old fashioned idea was, "Make it 

heavy! The more weight, the more 
Q , strength." 

The modern idea is, “Reduce dead weight 
wherever possible.” 
Magnesium is the lightest of the modern 
metals. Aluminum is 50% heavier. 


LET B & P on any idea you 


Now stocked at all 
Garlock Branch Warehouses | WwW ud E U signing or sasha 


ing in Magnesium. 
The advice of B&P 


, ` engineers is yours 
Yes, now you can obtain Garlock " ’ 


O-Rings direct from our branch —— 

Also, B&P has the 

warehouse nearest you. Each of L^ ; ; finest of facilities t 

CONTACT THE GARLOCK our warehouses stocks 70 durom- s T sd 


r . ; produce your prod- 
BRANCH NEAREST YOU eter rubber O-Rings in all popular wif i 
standard sizes. For you this re- hende 5 95m unen. 


‘ : En Design Phone or write us. 
duces delivery time to a minimum. 





Baltimore, Md. New York, N. Y. You can rely on Garlock 0- 
Birminghom, Alo. Palmyra, N.Y. Rings, too. They’re made to Gar- 
Besten, Mast. Philadelphia, Po. lock's rigid quality standards. This 
Buffalo, N. Y. Pittsburgh, Pa. means O-Rings with precise tol- 
Chicago, IIl. Portland, Ore. erances, a flash-free finish, and ut- 
Cincinnati, Ohio Salt Lake City, Utah most uniformity. 


Cleveland, Ohio San Francisco, Calif : x r L 
ium Cus St. Louis, Mo. For complete information, just 


Detroit, Mich. Seattle, Wash. contact your Garlock office or write 
Houston, Texas Spokane, Wash. for new O-Ring folder AD-148. 

Los Angeles, Calif. Tulsa, Okla. 
New Orleans, La. 


Rolling Magnesium Fabrication & 
Sheet and Plate Assemblies 


THE GARLOCK PACKING COMPANY, LIGHTNESS 7 PLUS 
PALMYRA, NEW YORK 


IN CANADA In. Canada: The Garlock Packing Company 


of Canada Ltd., Toronto, Ont. . à B Id [e] o R E a n d 
Calgary, Alta. Toronto, Ont. E . 
Hamilton, Ont. Vancouver, B. C. — PERKI NS Inc. 


Montreal, Que. Winnipeg, Man / Pioneer Magnesium Fabricators 


Ye 
HEU |. 


1956 W. Fort St. * Detroit 16. Mich. 
à ilia aaa d TAshmoo 5-5900 
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Now ... anew Temperature 
Indicator-Controller by Fenwal 


s 


1. FENWAL'S NEW SERIES 540 is a remote Temperature 


Indicator-Controller that combines low cost with high ac- 
curacy over a temperature range of 100° to 700°F. Designed 
for ovens, packaging and processing equipment of all types, 
the new controller operates on a liquid-filled bulb and capil- 
lary system whose response to temperature changes is trans- 
mitted through a bellows to an indicating pointer. It may be 
flush-mounted or surface-mounted. 


EJ 


3. ACCURACY IS ASSURED. Temperature indication is accu- 
rate to within 395 over the 100° to 700°F range, including 
the effects of ambient temperature in the range of 50° to 
150°F. Accuracy increases for narrower ranges. Uniform con- 
trol and accurate calibration are maintained with typical 
Fenwal precision in this new, popular-priced addition to a 
famous line’ of temperature control and detection devices. 


pa 

2. "SET' AND "CHECK" ARE EASY. Temperature setting 
pointer and bulb temperature pointer pivot on the same 
axis, indicating against the same scale face. This permits 
“glance” comparison of actual and set-point readings at con- 
siderable distance from the dial. An adjustable differential, 
variable between 0.8% and 4% of scale range, permits ad- 
justing the operating bandwidth to balance closeness of con- 
trol against slower cycling and longer equipment life. 


4. SEND FOR NEW BULLETIN. Get all the facts on how 
closely the new Series 540 meets your requirements for an 
economical, accurate indicator-controller. Write for compre- 
hensive bulletin MC122. And remember, we're always 
ready to help in any problems concerning temperature con- 
trol and detection. Fenwal Incorporated, 23 Pleasant Street, 
Ashland, Mass. 


Controls Temperatures 


... Precisely 
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AJ KEFD 
YOUR EYE 
ON THE... 


. new developments that 
promise much for tomorrow's 
products. You'll find them in 
the “Developments to Watch” 
pages of your 1955 Annual 
HANDBOOK of Product Design. 
Just a few of the subjects cov- 
ered, for example, are: 


€ the bright future for the 
oxygen steel-making 
process 


new low-alloy steels with 
creep strengths compara- 
ble to high alloy stainless 





leaded steel for faster ma- 
chining 


how punched cards reduce 
design costs 


sintered nylon powder 


machining radioactive ma- 
terials 


Another valuable feature in 
your HANDBOOK gives a sum- 
mary and listing of new books 
on important engineering sub- 
jects. 


This special gear unit — 

was designed and — If you do not find the answers 

RE - to your immediate design prob- 

— —* lem in the ‘55 HANDBOOK's 
10 editorial sections, look at 


Long experience, coupled with modern equipment makes Ohio the cumulative editorial index 
Gear the choice of designers when special gears become part which coordinates the wide 
of the picture. Higher dimensional accuracies and quality are : 

maintained through rigid production standards. range of data available to you 


ESTABLISHED 1915 in the ‘54 and ‘53 issues as well. 


Product Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 


THE OHIO GEAR COMPANY, 1325 East 179th St., Cleveland 10, Ohio 
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For certified data on 
individual grades of 
Stainless Steel, use 


ALLEGHENY LUDLUM. 


BLUE SHEETS 


There is a Blue Sheet for 
each individual grade of 
Allegheny Metal, giving 
full information on its 
physical and chemical 
properties and character- 
istics. Let us send you this 
certified, laboratory-proved 
data on the stainless grades 
in which you are interested. 


ADDRESS DEPT. PE-63 


ES 


on Allegheny Metal Plates 


WRITE FOR YOUR COPY! 


For any job which involves the han- 
dling of large volumes, heat and high 
pressures—either singly or all at one 
time—Allegheny Metal solid or clad 
plates are produced in the exact stain- 
less grade required to combat corrosion, 
oxidation and contamination of the 
product. 

Some of these grades are mew... 
comparatively recent developments of 
our rescarch and experience as a pioneer 
and leader in stainless steel production. 


Others are improved versions of older 
analyses. The latest information on the 
entire subject of stainless plates is avail- 
able to you in the booklet illustrated 
above—32 pages of valuable data on 
types, sizes, finishes, fabricating meth- 
ods and uses, including ASTM and 
ASME boiler codes. 

Specify "Allegheny Metal” for com- 
plete reliability in stainless steel plates, 
and write for your copy of the A-L Plate 
Book. @ Address Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, 
Pennsylvania. 


You can make it BETTER with 


TIME-TESTED 
Allegheny Metal =: 
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Why Aircraft Designers, 
too, Specify 
FORMSPRAG 

Full Complement Clutches 


Aircraft designers are putting the 
many advantages of Formsprag Full 
Complement Clutches to work in a 
wide range of applications. 


The reasons are four—all easily seen: 
(1) Aircraft needs the greatest torque 
capacity for size and weight — that’s 
why they're used in oil drilling ma- 
| (2) Aircraft uses Formsprag 
for its precision operation without 
backlash—for this reason, too, press 
manufacturers use Formsprag. (3) Air- 
craft depends on the long life available 
with Formsprag Full Complement 
Clutches — automobile manufacturers 
are taking advantage of this feature, 
too. (4) Aircraft is pleased with Form- 
sprag's low maintenance due to design 
simplicity—as are packaging machinery 
manufacturers. 


chinery 


It’s true that aircraft clutches are spe- 
cials and that Formsprag will build 
specials for you. But many industries 
are deriving these special benefits 
from Formsprag’s standard clutches in 
over-running, backstopping, and in- 
dexing applications. Every Formsprag 
Clutch, whether it's a specia! or a 
standard, has only four basic parts and 
operates as simply as this: 

Torque is delivered from one concen- 
tric race member to the other through 


FORMSPRAG COMPANY 


392 


the full complement of sprags. When 
torque is applied through the driving 
member, the sprags are instantaneously 
engaged between driving and driven 
member by an energizing spring. When 
torque is removed, all the sprags re- 
lease instantaneously 


ma 
== 


WRITE NOW FOR THIS 
FORMSPRAG CATALOG 


Distributors in 
Principal Cities. 


FORMSPRAC 


e 


23607 Hoover Road, Van Dyke, Michigan 








FORMULAS 
FOR STRESS 
AND STRAIN 


Presents all the formulas for 
stress, strain, and strength like- 
ly to prove useful to the design 
engineer. Covers formulas for 
combined stress, and for shear, 
moment, and deflection. Includes curved beams, 
circular rings, vorsional deformation and stress, 
flat plates, standard columns, etc. Discusses ten 
sion, compression, shear, and combined stress, flex 
ure of straight and curved bars, pipes, elastic sta 
bility, and temperature stresses. New data and 
formulas on shear lag, stress and deflection of cir 
cular arches, pressure vessels—plus many new 
tables. By R. J. Roark, Prof. of Mechanics, Univ. 
of Wisconsin. 3rd Ed., 370 pp., 45 illus., $7.50 


OIL HYDRAULIC POWER 
and its INDUSTRIAL 
APPLICATIONS 


You'll find this guide a valuable working tool covering 
accepted practices in oil hydraulics—development, theory, 
and practical applications. Discusses generation of oil 
hydraulic power . . . its use in rotary and reciprocating 
motors . . . its control by suitable valves . . . its trans 
mission through piping, tubing and fittings. Takes you 
through the construction of rotary pumps of the gear, 
vane, and plunger type, and shows how to install and op 
erate them. Examines the construction of rotary and 
reciprocating motors and includes complete hydraulic 
transmissions. Gives scores of practical hints that help 
you design, apply, install, and service oil hydraulic ma 
chinery more effectively. By Walter Ernst, Hydraulic 
Consulting Engineer, 366 pp., 275 illus., $8.00 


LLCO EOE EEE OOOO OOOO 


SILICONES and 
THEIR USES 


For engineers, designers, and all 
who do or can use silicones, this 
engineering-slanted manual provides 
a correlated source of the available 
information on properties, prepara- 
tion, and applications of silicones— 
treated as non-technically as pos- 
sible. It covers all the commercially 
available silicone products . . . lists 
industries and known uses, they 
make of silicones, plus cost consid- 
erations outlines history of 
silicone development, its possible 
uses in medicine and pharmacy, and 
the elementary chemistry of prepa- 
ration of silicones from raw material to finished product. 
By R. R. MeGregor, Administrative Fellow, Mellon Inst. 
309 pp., 29 illus., 31 tables, $6.00 


D 


AAAA Pe tis A A 


CONTROL-SYSTEM 
DYNAMICS 


Demonstrates techniques for determining response of 
linear control systems, emphasizing the new Root Locus 
Method invented and developed by the author which Is 
useful for complicated systems or those requiring com- 
plete solution. Method develops from basic fundamentals, 
stressing physical understanding of the problem rather 
than memorized routines for solving particular prob- 
lems, Each solution establishes a concept which permits 
a simpler technique to be applied to the next more com- 
plicated problem. By W. R. Evans, Systems Group Leader, 
Electromechanical Eng. Dept., North American Aviation, 
Ine., 380 pp., 140 illus., $7.00 


10 DAYS' FREE EXAMINATION 


I McGraw-Hill Book Co., Inc., Dept. PE-3-55 
| 330 W. 42 St., NYC 36 
| Send me book(s) checked below for 10 days’ exami- 
nation on approval. In 10 days I will remit for 
| book(s) I keep, plus few cents for delivery costs, ani 
| return unwanted book(s) postpaid. (We pay deliv- 
ery costs if you remit with this coupon—same re- 
| turn privilege. ) 

[] Roark—Formulas for Stress and Strain—$7.50 
| () Ernst—Oll Hydraulic Power and its Industrial 
| Applications— $8.00 

C] MeGregor—Silicones and their Uses—$6.00 
| D Evans—Control-System Dynamies—$7.00 
| (PRINT) 
j Nanie 
| 


Address 
City 
Company 


Position 


For price and terma outside U. S., 
write MeGraw-Hill Int'l., N.Y.€ 


com mines utes cum np Gn ae onl 


Product Engineering — March, 1955 





In the field . . . Vibration pickups on the tractor and 
on the driver's back are wired to Brush Recording 
Sysiem in the station wagon. Vibration analysis 
helped engineers design a better tractor seat, which 
reduced operator fatigue — an important sales point ! 


PORTABLE BRUSH RECORDING SYSTEMS 


speed your testing and development 


HEREVER you have measurement problems on the 
W job, these portable recording systems simplify your 
tests, save valuable engineering time. They are light- 
weight, easy to set up, simple to operate. While noted for 
high accuracy, they are rugged and durable. You can 
quickly obtain written records of stress, strain, force, 
vibration, torque, pressure, electrical variables, etc. 


Brush amplifiers and direct-writing oscillographs pro- 
vide complete systems for recording one, two, four or six 
channels of data simultaneously. Our representatives can 
help you in application. For complete information write 
Brush Electronics Company, Dept. L-3, 3405 Perkins 
Avenue, Cleveland 14, Ohio. 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZOELECTRIC MATERIALS . ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS 


COMPANY 


Division of 
Clevite Corporation 


ELECTRONICS 
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In the shop ... Here wave form and timing 
of welding current is recorded simultane- 
ously with electrode pressure. This helps 
inspectors calibrate controls quickly, assure 
better welds, meet specifications. 


New ... Brush four and six-channel port- 
able oscillographs provide a choice of 8 or 
16 chart speeds, permitting excellent visual 
presentation of a great variety of signals. 
Units are portable and lightweight. 





ultrasonic 
LDER GUN 


NOW! Solder 


aluminum, 
germanium, 
copper, etc. 


without flux! 


LCAR's new, portable Solder Gun 
A eliminates the need for surface 
preparation of hard-to-solder met- 
als. 

Oxide film, which normally pre- 
vents bonding contact, is quickly 
and thoroughly removed by ultra- 
sonic action of the gun, allowing 
instantaneous wetting of metal by 
solder. 

Results: you get stronger joints 
with excellent electrical conductiv- 
ity and no susceptibility to corro- 
sion — all in one, simple, flux-less 
operation. 


Additional Advantages: 


* Longer-lasting, mc:e reliable joints 
è Saves time è No after cleaning 
* No danger of flux contamination 


All component parts are factory. 
tuned for maximum circuit reso- 
nance. Oscillator is engineered to 
remain stable at resonance fre- 
quency after normal warm-up pe- 
riod. Get full details by mailing 
coupon below. 


Mail Coupon For Full Details 


ALCAR INSTRUMENTS, INC. 
Division of EESI 
595 Madison Ave., New York 22, N. Y 


Gentlemen: Please send me full details and 


price list on Alcar Solder Gun, Model BC2 


Name 
Company 
Address... 
City 


Zone State 


— — — — — — — — — — — — 
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| b, Visit us at Booth #412—Radio Engineering Show 


STAINLESS... 
„STOCK 


All types and sizes of screws 
(slotted, Phillips, socket, hex 
head), bolts, nuts, washers, 


rivets, keys and pins 





Over 9000 items in stock meons immediate de- 
livery from one source 


New Garden City plant now operating at top 
speed and quality 


Unsurpassed facilities for quantity fabrication of 
specials 


A stoff of seasoned engineers alwoys available 
for consultation 


Pioneers in the manufacture of stainless steel 
fasteners 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P10 


MANUFACTURERS SINCE 1929 


SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 





“must flexibly deflect to 20? under 50 in. lbs." 
«M 


* 


Guardian 
FLEXIBLE COUPLINGS | 


Freedom of the designer to select and 
specify the exact length which his 
drive requires—plus very low outside 
diameter of coupling for the load it 
carries—plus the availability of Flex- 
Elements to meet special drive prob- 
lems like the example given here— 
plus one-piece construction in 1/15 
to 3 HP series—these are reasons for 
more and more OEM specifications 
of Guardian DYNA-LINE flexible 
couplings. 

Our Product Application Depart- 
ment will welcome consideration of 
your coupling problem. GUARDIAN— 
also producers of the molded nylon 
splined sleeve coupling. 


Write for Catalog Page C-102 and 
Drive Data Form #53. 


Guardian PRODUCTS CORP. 


COUPLING DIVISION 
Dept. IC-P, 1215 E. Second St. 


Michigan City, Indiana 


p--------------- 


FROM OUR PRODUCT 
APPLICATION FILE 
Cose History No. 25-3-R 


Problem: A deposit drawer for drive-in banking 
activates a limit switch just before reaching the 
extreme limit of its travel. The momentum built up 
by the gearhead motor imposes approximately 50 in. 
Ibs. upon the arrested motion of the drive train. 
To protect the gears against this sudden shock a 
flexible coupling is required which will deflect flexibly 
20° in rotation under this load. 


Solution: A study of the load deflection involved, 
with the normal running torque in this drive, found 
its answer in one of the several Flex-Elements avail- 
able in Dyna-Line couplings. The No. 3-R in 414 inch 
length was then selected. No premium price for 
so-called “non-standard length". 


Guardian 


QUALITY IS TRUE 
ECONOMY 


Product Engineering — March, 1955 





The increased amperage called for 
in modern plating equipment 
demands higher conductivity in this 
casting—a contact which rides on 
a copper bus bar and transmits cur- 
rent from the bar to the plating 
tanks. Various materials used in the 
past, although they had the required 
wear resistance, lacked the conduc- 
tivity for this application. To get 
around the problem, engineers con- 
sidered brazing a strip of high- 
conductivity ''Berylco" beryllium 
copper to the part. 


ARE CAST FOR A TOUGH ROLE 


25-Ib. plating work carrier cast in high-conduc- 
tivity beryllium copper and used in plating 
equipment made by The Udylite Corporation. 


Our engineers recommended that 
instead the whole part be cast in 
"Berylco." The solution was ideal. 
"Berylco" not only combines high 
conductivity with high strength and 
remarkable wear resistance, but is 
also a very good casting alloy. Pour- 
ing temperatures are low, fluidity is 
excellent, and needed detail can be 
sharply reproduced. Most impor- 
tant, cost is competitive. 


What do you expect an alloy to 
deliver? Fatigue resistance? Cor- 
rosion resistance? Strength? Con- 


ductivity? Elasticity? Workability? 
*Berylco"" beryllium copper fills 
these and many other roles as no 
other alloy can. Write any of the 
offices listed below for free testing 
samples or technical assistance. 


DOZENS OF APPLICATIONS 


for "Berylco" beryllium 
copper are discussed in 
detail in this informative 
32-page booklet. Send 
for your free copy today. 


Tomorrow's products are planned today — with "Berylco" beryllium copper 


THE BERYLLIUM CORPORATION 


DEPT. 5C * READING 2, PENNA. 
New York * Springfield, Mass. * Rochester, N.Y. * Philadelphia * Cleveland + Dayton + Detroit + Chicago * Minneapolis * Houston * San Francisco * Los Angeles 


Product Engineering — March, 1955 


395 





mithout power 
II by The 


WA HAVDOM d 
HITE: AA 


— 
| IL. To Provide F ter 
EI. ns ] 
| oar aad ep e While Preventing 
angerous Tube De x 
| | ! amage 
2 V | : | 
LENGT : —— — 
H OF INTERRUPTION .. s 
INUTES 


This Time Delay Relay is used to delay ap- 
plication of plate power to vacuum tubes until 
filaments reach operating temperature. It pro- 
vides maximum reset rate with minimum 
“time-out”. — Eliminates danger of costly 
tube damage. — Provides faster response. 
Send for information about this Time Delay 
Relay and other special cost-saving timing 
devices. 


WHEN TIMING POSES A PROBLEM CONSULT | 


“A.W-HAYDON 


COMPANY 


221 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


double delayed reset 
time delay relay 


Design ond Manufacture of Electro-Mechenical Timing Devices 


22 PAGES OF 
motallio -tings 
INFORMATION 

A complete history of application for 
Self-Energized or Standard Metallic 
O-rings. Where to use them—why to 
use them—how to use them. 

Any application calling for a posi- 
tive, permanent static seal against 
pressures, internal or vacuum. Vari- 
ous platings for protection of the seal 
against jet engine..fuels, . lubricating 
and hydraulic oils, combustion gases, 
liquid metals, special fuels. 


Write for your copy today (on your company 
letterhead please) to Department D-1 


Will an inductvial 
Slide Solve your 


problem? 


PM a 


lf Shding’s Ux 
; the answer, 
See Graint 
Wehave a folder that will 
give you an idea of the 
LRE OF Grant Industrial 
Slides which we'd like 


Grant Pulley and Hardwa 
Corporation e -77 White- . 
Stone Parkway, Rushing, Ny 
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Look what they're doing with 


nyla flow—— 


...fhe great NEW ADVANCE 
in tubing by POLY MER 


p — 


NYLAFLOW* LUBRICANT LINES 


o0 ES 


Just think of the many uses for a tubing with all of nylon's 
abrasion and corrosion resistance, flexibility, resiliency, 
and other desirable properties! What's more, NYLAFLOW* 
tubing usually cuts initial tubing and assembly costs. 
There's no pre-bending, only two connections are needed, 
and you can use either standard flare or compression 
fittings. NYLAFLOW tubing is supplied in stock diameters 
and lengths, and in two grades: Type T with a tested burst- 
ing strength of 1,000 psi and Type H, 2,500 psi. Just take 
a look at some of its exciting possibilities! 


In the new push-button power lubrication system 
for 1955 Lincoln and Mercury automobiles, Lincoln 
Engineering Co. of St. Louis chose NYLAFLOW tub- 
ing because it is dent proof and flexes as chassis 
members move. NYLAFLOW also costs less than 
other tubing tested, and is faster, cheaper, and 


easier to assemble and install. 


SEND FOR NEW 
NYLAFLOW 
TUBING BULLETIN 


THE POLYMER CORPORATION 
of Penna. * Reading, Penna. 


POLYMER NYLAFLOW* 


NYLAFLOW* AIR LINES 


NYLAFLOW should give excellent 
results in air lines for pneumatic 
instruments and control valves, 
pneumatic equipment and tools, 
pumps and water systems, etc. 


NYLAFLOW* FUEL AND OIL LINES 


NYLAFLOW tubing's properties indicate added abrasion and 
fatigue resistance, as well as lower cost, for fuel and oil lines on 
internal combustion engines, etc. 


NYLAFLOW* PROCESS LINES 


NYLAFLOW is not subject to corrosion, nor is it attacked by most organic 
solvents, process gases or strong alkalies. This suggests it should be ideal 
for plant gas and fluid lines. 


T E B l N G In CANADA: Polypenco, Inc., 2052 St. Catherine W., 


Montreal, P.Q. 
..  nylon...Teflon... and other non-metallic shapes — —— —— aub 
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*NYLAFLOW is the trademark for The Polymer Corporation's nylon tubing 
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For Speedy... Economical Assembly 


SPECIFY 


MINDLANWID — 
Welding Nuts 









McGRAW-HILL 





Ideal for Hard-To-Get-At Places 
...Will Not Work Loose or Rattle! 


Whether you're designing a product or 
building it, the Midland Welding Nut 
is the answer to the problem of accurately 
and securely fastening metal parts into a 
main assembly . . . speedily, economically. 


It is welded to the parts so that a bolt 
can be turned into it without the need 
for any device to hold it and keep it from 
turning. 


This frequently means that one man 
can do the work of two, for with an 
ordinary bolt and nut one man usually 
has to hold the nut in place while a 
second man turns the bolt into it. 





Midland Welding Nuts are perfect, 
too, for those hard-to-get-at places in 
assembly operations. Welded in advance 
to those inside spots where it is difficult 
—or impossible—for hands or tools to 
reach, Midland Welding Nuts hold fast 
while bolts are turned into them. 


whatever .@ 
your 
publication needs... 


| Equipment Manuals — Product Cata- 
| logs - Handbooks — Training Aids — 
Industrial Relations Literature — Pro- 
cedural Guides — Engineering 
Presentations — — — and any type of 
technical literature 


Write or phone for com- 





| NA EET 
lete information today! use our speciglists in — — — 
" r — | WRITING .. . EDITING 
The MIDLAND STEEL PRODUCTS COMPANY T Et " 
e 
6660 Mt. Elliott Avenue ^ Detroit 11, Michigan McGRAW-HILL 
Export Department: 38 Pearl St., New York, N.Y. Technical Writing Service* 
330 West 42nd St., N.Y.C. 36 
Manufacturers of LOngacre 4-3000 
AUTOMOBILE AND AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
TRUCK FRAMES POWER BRAKES DOOR CONTROLS 
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Finest quality 


reinforcement for your 


component parts A 


In the field of fiber glass reinforcements for plastics or 
rubber components, Pittsburgh Fiber Glass has rapidly 
established a reputation for highest quality material. For 
both lowering manufacturing costs, and adding higher 
strength properties, many manufacturers choose PPG 
Fiber Glass roving or cloth and mat woven from PPG 
Fiber Glass. 


Widely used to add strength and dimensional stability to 
a wide variety of rubber, plastics or paper products parts, 


PAINTS + GLASS * 


PITTSBURGH 
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CHEMICALS .- 


PLATE 


Pittsburgh 
Fiber Glass 


PPG Fiber Glass also adds excellent dielectric strength to 
electrical housings and structural parts when it is used 
as reinforcing cloths in laminates. In wire and cable 
sleeving and tubing, too, PPG Fiber Glass adds new wear 
and insulation qualities. 


Check into the profitable facts on PPG Fiber Glass for 
use in your product’s design and construction—you can 
obtain complete information and technical staff assistance 
through our executive office or district sales offices in 
Chicago, Cincinnati, Cleveland, Detroit, Houston, Los 
Angeles, New York, Philadelphia or St. Louis. Pittsburgh 
Plate Glass Company, Fiber Glass Division, One Gateway 
Center, Pittsburgh 22, Pennsylvania. 


BRUSHES >- PLASTICS 


GLASS COMPANY 





TEFLON by SPARTA 











| WASHERS, DISCS, GASKETS 
(THICKNESS AS DESIRED FROM LOW THOUSANDTHS) 
SEND US YOUR i SPECIAL TEFLON 
SHAPES ARE OUR 
INQUIRIES W SPECIALTY. 


If you have a problem concerning sealing, 

non-friction, non-adhesion, chemical inertness, 
FLUID CONTROL SPECIALISTS temperature, electrical or other . . . that one 
or more of the remarkable combinations of 


can solve your problem with all types and sizes properties of TEFLON can help you solve, 
let us try to help. 





e Standard Types è Special Designs 
for high vacuum conditions, high pressure 


conditions, and corrosive fluids S P A R T A M A N U F A C T U K | N G 


e „~ [TEST & LABORATORY EQUIPMENT | Needle valves | Company * EAST SPARTA, OHIO 


with chrome or nickel finish; quick-opening valves — 
for stopcock service; ball-type check valves in brass 
and stainless steel; high vacuum valves in toggle 


style, packless and needle types. D R J V L 1 K N T U D S 
€^ CORROSIVE FLUIDS Needle valves and tog- 


v gle valves in several types of stainless steel; needle | iN ave 6 w A - ete A i T Ti me! 


valves made from other alloys; aluminum, Monel, 
carbon steel; packless valves of diaphragm and | 
bellows types in several alloys. 


A INSTRUMENT AIR LINES | Needie valves for di- 


¥ rect panel mounting; toggle valves for on-off 
service with colored plastic handles for quick 
identification; valves for use with tube fittings. 


"VA SPECIAL DESIGNS | ;,, many cases, our engineers € 
v 
turers’ special requirements. — — 


Driv-Lok Studs 
save time and re- 
duce costs in fas- 
tening name plates, 
covers, brackets, panels, 
etc, to heavier sections 
















Quick, simple 
insertion ... 
Drill Hole and 
Drive Stud with 
a single blow. 


can adapt standard valves to equipment manufac- 















TYPICAL and for countless other 
: APPLICATIONS applications involving 
Write for the Hoke Catalog Attaching z light-to-heavy member 
name - : ; 

This completely illustrated 68 page catalog contains plates Add fastening. Once in- 
specifications on needlc valves of all sizes as well as i. CENE Cea stalled, Driv-Lok Studs 
toggle valves, packless valves, special purpose valves, ponels controlorms. | will not vibrate loose 
fittings and accessories. Tell us about your problem and - or fall out — vet the 
we will gladly send you a copy of the catalog with our Widely L. Securing m y 
specific recommendations. used for ^ eamm | Or be easily removed 
poene > covers and | withoutdamagetocom- 


closure plates. | ponents, Madein 3 head 
styles. Write for illus- 


ES 3 HEAD STYLES 
HOKE A^ T W | trated catalog sheet, 
INCORPOR ATED | (standard)  floerder) prices and samples. 
Fluid Control Specialists f DRIV-LOK PIN COMPANY 


197 S. DEAN STREET, ENGLEWOOD, N, J. 


Re I I ee 





723 Chauncey St. * Sycamore, Ill. 
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pu IRON EY 


STEEL GRAY IRON 


AND SO... by manufacturing your products from welded steel, costs can be reduced up to 50%. 


Fig. 1. Steel Designed Gear Case Cover now weighs only 
10 pounds. . costs half as much to produce. Vabricated 
entirely im tbe manufacturer's own shop by arc welding. 
Needless costs were cut by conversion to welded steel de sign. 


Fig. 2. Costs Were Cut from $83 13 to $39.00 by converting 
the design of this shoe perforating machine base to all-welded 
steel. Welded design cut weight from 269 lbs. to 176 lbs. 
and increased strength of the base 50%. 


THE LINCOLN 


DEPT. 1301 


HOW TO 


CUT COSTS 
WITH 


WELDED PRODUCT 
DESIGN 


OST savings up to 50% are possible with welded 
C steel because steel is two to three times stronger 
than gray iron, two and one-half times as rigid, costs 
one-third as much per pound as iron. 

Lincoln engineers will gladly show you how to 
convert your designs for big cost savings. Call or write 
for machine design sheets showing how to simplify 


design, save metal and cut costs. 


ELECTRIC COMPANY 


* CLEVELAND 17, OHIO 


THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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Now Latest Information on Viking Pumps! 


(MECHANICAL) New CATALOGS 


| INTEGRATORS 


from FORD INSTRUMENT 


for extreme 
accuracy in 
computing and variable 
speed applications 


@ STANDARD INTEGRATORS 


in 242" and 5” disk diameters 
FOR EARLY DELIVERY 


@ and a variety of SPECIALS, such 
as component and tangent inte- 
grators. 


Ford Instrument's standard mechani- 
cal integrators utilize the Company's 
two-ball and disk low-friction design. 
Supplied with a patented ball roller 
tilt device which minimizes ball slip 
for all carriage positions, these inte- 
grators are high precision units for a 
wide variety of computing and vari- 
able speed drive applications. 


FREE — Fully illustrated 
data bulletin gives speci 
fications and perform 
ance information. Please 
address Dept. PE 


8 FORD INSTRUMENT 
ca COMPANY 


Division of The Sperry Corporation 
31-10 Thomson Ave. 
Long Island City 1, N. Y. 


Ford Instrument's standard components 


E O. Servo 


Differentials Motors 


Aaa oS 


Resolvers Integrators 


999 9899999999929 99992985995999979999 9999-99 9"9"4"S49M99"99999*9»9"9"W9 *^»9"994979*"9"99499*9*9*9949999*9*999*9*^**** 


General Purpose 
Pumps 


Heavy Duty Pumps 
Underwriter Pumps 
Jacketed Pumps 
Sanitary Pumps 
Oil Industry Pumps 
LP-Gas Pumps 


Hydraulic Pumps 


g ouga anou 53 


Special Application 


Just check the catalogs you want. 
Attach to your letterhead, sign and 
mail. 


VIKING PUMP COMPANY 


Cedar Falls, lowa 
See our catalog in SWEETS 


Pumps 


*"*"**^*9  ""e*t9t9*4999*999999*999*99*^9952952292* 


= 


new designs on the board? GRC 


TINY MOLDED 


PARTS 


may be the 
difference 
between 
“problems” 
and 
profits! 


Gries’ unique single cavity molding facili- 


ties are flexible—provide the practical 
answer to countless problems of product 
design and improvement. No matter how 
tiny, or how intricate, GRC molds nylon 
parts to meet your exact specifications, 
with precise tolerances and uniform qual- 
ity. And, because GRC methods are com- 
pletely automatic, costs are surprisingly 
low—GRC tiny nylon parts are produced 
completely trimmed and ready for use, in 
one high-speed, money-saving operation! 


Write today for Bulletin and Samples. 
Send prints for quotation. 


GRC MOLDS ALL 
THERMOPLASTICS 
SWIFTLY, DEPENDABLY, 
ECONOMICALLY! 


Automatic Continuous 
and Individual Inserts! 
Single Parts! 


Quick deliveries on quantities 
of 25,000 to millions. 


NO SIZE TOO SMALL! 
MAXIMUM SIZE 


025 oz.—1" long 
NO MINIMUM SIZE! 


LOW MOLD COSTS! 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Smali Die Castings 
159 Beechwood Ave., New Rochelle, N. Y. Phone: NEw Rochelle 3-8600 
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WILL HELP LOWER YOUR 
PRODUCT COSTS 


The cost of sleeve bearings is very low 


in comparison with other types. In most ap- 
plications, they will give long, uninterrupted, 
economical service. As Johnson Bearings are made*™# 
in a variety of styles and a selection of alloys "d 
and metal combinations, there is one for 
every use. If you are interested in keeping down 
your product costs, investigate. Write today. 
JOHNSON BRONZE COMPANY, 
508 S. Mill St., New Castle, Pa. 





NEW Acro Hi-6 Que 


A 
Pai. adu: 


CTION Switch 


<a " 


A Mitac 2 — 


You Can Shake It 
and Not Break It! 


. .. Break The Current, That Is! 
Even at 15 G's from 0 to 500 cps 


No flutter on contact traverse at any rate of actuation 


Made to MIL Standards 
Good Repeatability 

High Rating at 28 Volts, D.C. 
Built for Long Life 


In making the Hi-G switch avail- 
able, Acro engineers have solved a 
specific problem for the aircraft and 
machine tool industries. You can 
use them with confidence wherever 
there is need for a miniature snap 
action pressure or limit switch that 
actuates slowly and is immune to 
vibration. Complete details are given 
in Data Sheet C-1. Write for it today. 


MANUFACTU 


Model BMC 10051 
Standard Mount 


Model BMC 10075 
Panel Mount 


ACRO SWITCH 
DIVISION 


COLUMBUS 16, OHIO 
Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


TRANSISTOR & 
DIGITAL COMPUTER 


TECHNIQUES 


applied to the design, development 
and application of 


AUTOMATIC RADAR 
DATA PROCESSING, 
TRANSMISSION AND 
CORRELATION IN LARGE 
GROUND NETWORKS 


ENGINEERS 
& 
PHYSICISTS 


Digital computers 

similar to the successful 

Hughes airborne fire control 
computers are being applied by the 
Ground Systems Department to 
the information processing 

and computing functions of 

large ground radar weapons 


control systems, 


The application of digital and transistor 
techniques to the problems of large ground 
radar networks has created new positions 
at all levels in the Ground Systems Depart- 
ment. Engineers and physicists with experi- 
ence in the fields listed, or with exceptional 
ability, are invited to consider joining us. 


FIELDS INCLUDE 





TRANSISTOR CIRCUITS 
DIGITAL COMPUTING NETS 


| MAGNETIC DRUM AND CORE MEMORY 


LOGICAL DESIGN 
PROGRAMMING 


VERY HIGH POWER MODULATORS 
AND TRANSMITTERS 


INPUT AND OUTPUT DEVICES 
SPECIAL DISPLAYS 
MICROWAVE CIRCUITS 


HUGHES 


LOPMENT LABORATORIES 


Culver City, Los Angeles County, California 
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A Big Reason Why More Firms 
Are Switching to Copyflex ... 


— — nim 


PROBLEM-FREE 1 — 


INSTALLATION 


and 


OPERATION! 


Model 93 


Because Copyflex reproduction machines are completely 
free from fumes and odors, they require no exhaust 
venting ... they need no plumbing or auxiliary equip- 


ment, no installation other than an electrical connection. PUT IT HERE... 


^ n Near an inside wall— 
Because they are absolutely clean, quiet, and odorless, p R | no plumbing, no ducts! 

they can be operated anywhere without annoyance to Cx 

personnel in the vicinity. 
That’s why the people who handle reproduction, and 

know it best, prefer Copyflex. It’s a big reason why more PUT IT THERE... 

and more firms are switching to Copyflex! Near an outside wall— 
Why settle for less when it costs no more to own the — o —À 

one machine that offers you all the advantages of diazo- 

type, positive black-on-white reproduction —speed . .. 

economy ... quality —plus trouble-free installation and ; ' 

ideal operating conditions! a” FONT! PUT IT ANYWHERE! 
You'll find that Bruning also gives you the widest — — — 

selection of reproduction materials available anywhere. 

Mail coupon for information on models and prices—today ! 


Charles Bruning Company, Inc., Dept. 1214 
4700 Montrose Ave., Chicago 41, II. 


Please send me information on Copyflex 
BRUNING ee 
Name aa er tr 
est Process! Bes achines! Company |... —— — — — 
TE — * Address 
Specialists in Copying Since 1897 

CHARLES BRUNING COMPANY, INCORPORATED + 4700 MONTROSE AVENUE CHICAGO 41, ILLINOIS 
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This announcement is under no circumstances to be construed as an offer to sell or 
as a solicitation of an offer to buy any of these securities. 


The offering is taade only by the Offering Circular. 


NEW ISSUE February 1, 1955 K | B | TZ E RS 


100,000 Shares Do you have any ideas on how 
we can make future issues of 
ELECTRONIC SPECIALTY CO —— — of 
Product Design even more use- 
— ful to you? Many of the features 
Capital Stock in the 1955 issue particularly 
(Par Value $.50 per share) are the result of constructive 
suggestions from you. Other 
Shavex Corporation is a wholly owned ideas our readers have offered 
subsidiary of this Company. | are so comprehensive they re- 
quire intensive study and prepa- 
ration. Some of these sugges- 
Price $3.00 per Share tions already are in the works 
for the 1956 issue, to be pub- 
lished next October. 
i m i If you haven't checked your 
à 4 ned from th , 
Eu P mianra. forbyr rapas ma viar HANDBOOKS lately, here's a 
is qualified to act as dealer in securities and in which summary of the product engi- 
the Offering Circular may legally be distributed. neering classifications they 
cover: 


D. A. LOMASNEY & Co. General Engineering 


39 Broadway, New York 6, N. Y. Metals and Alloys 
Non-Metallic Materials 
and Finishes 


Fabrication and 
Production Processes 


Power Transmission 


LC Over Er Square LLLI K Mechanical Parts and Design 


Recording Analysis 
Problems to | — i Joining 
| otors, Engines, 
d D i k TI E and Controls 


Electrical and 
Electronic Components 


Hydraulic and 
Pneumatic Equipment 


Square wave pulses are If you do not find the answers 
recorded square—without over- to your questions under these 
h d subject headings in the 1955 
ved onust: Sy resenence— HANDBOOK, look at its cumu- 
| THE EDIN COMPANY on Edin scientific recording lative editorial index, which co- 
| 207 Main St., Worcester 8, Mass., Dept. R equipment. que Er p oange < 
1 Gentlemen: ata available to you in a 
! Have your representative call with F i in th lecti three HANDBOOK issues pub- 
|! complete information on recording instru- or assistance in the selection lished to date. 
ments. of equipment for any graphic 
| Nome — recording task, there is an Edin a 
: No. " a 
I 
i 


eh representative nearby, anxious 
aM 


rr UT 8 to serve yov. Tell us you would | p i t [ i i 
rn i Meer Product Engineering 


|| McGraw-Hill Building, 
COMPANY, INC. | New York 36, N. Y. 


207 Main Street * Worcester, Mass. 
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A marketable ability is the only true security 
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To Parents of 
High School Students 
in Search of a 


Career... 


This may be the most important 
message of your children's lives 


You spend many hours planning your children's future, 
looking for ways to save them heartaches in the days 
ahead and give them some good measure of security. 


You should know that 


Today there is a rich, new kind of opportunity 
for young America! 


The opportunity lies in engineering and science, 
where there is a tremendous need for trained young 
people. It is open to any young man or woman who 

is willing to work hard and to study high school 
courses like mathematics and the physical sciences in 
preparation for college engineering. 


Here is what the engineering profession offers 
your child: 


Interesting, useful work. There are hundreds of 
different engineering positions open, from bridge design 
to nuciear research, from product planning 

to salesmanship. 


It is rich in opportunity. Today’s engineering graduates 
find starting salaries higher than average. 

As for opportunity, 50% of the country’s industrial 
leaders started their careers as engineers. 


It offers a good measure of security. The need for 
trained men and women engineers will continue 
for years to come. 


Don't cheat your child of a chance for betterment in the 
years ahead. Write now to the Engineering Manpower 
Commission, 29 West 39 Street, New York 18, N. Y., 
for free booklet, "Engineering As A Career" 

or inquire of your high school principal, math or science 
teacher, guidance counsellor, any well-known 

engineer in your community, or the personnel 
department where you work. 





asso SEARCHLIGHT SECTION T 


EMPLOYMENT «+ BUSINESS 


OPPORTUNITIES .. 





EDUIPMENT—USED or RESALE 


UNDISPLAYED RATE INFORMATION DISPLAYED RATES 
$1.50 per line, minimum 3 lines. To figure ad- The advertising rate is $15.10 per inch for 
p payment, count 5 average words as a Em Jue — all advertising appearing on other than a 


contract basis. 
request. 


AN ADVERTISING INCH is measured % inch 


DISCOUNT of 10% if full payment is made in Contract rates quoted on 
advance for four consecutive insertions of 


undisplayed ads (not including proposals.) 


(See T on Box Numbers.) 


POSITION WANTED undisplayed advertising 
rate is one-half of above rate, payable in 


advance. EQUIPMENT WANTED OR FOR SALE Adver- vertically on one column, 3 columns—30 inches 
PROPOSALS $1.50 a line an insertion. tisements acceptable only in Displayed Style. —to a page. P.E 


Send New ADVERTISEMENTS to New York Office, 330 W. 42nd St., New York 36, N. Y., for the April issue closing March 18th 


EXPERIENCED 
DESIGNERS -LAY OUT MEN 


TO WORK AT 
GENERAL MOTORS 


NEW TECHNICAL CENTER 


For Experimental Automotive Work in Transmissions, Engines & Chassis. 
The work oí this group is carried on in one of the nations most modern and com- 
plete research and development centers; located in suburbs oí Detroit, Michigan. 
Exceptional opportunity for men looking to the future. Positions are permanent due 
to long-range plans. Outstanding company benefits. 


State Full Particulars; Age, Experience, Salary Expected Etc. Send Resume to: 
PERSONNEL DEPT. 
ENGINEERING STAFF 
GENERAL MOTORS CORPORATION 
G. M. Technical Center Detroit 2, Mich. 





— ENGINEERS — 


PRODUCT DEVELOPMENT 
PRODUCT DESIGN 
PRODUCT DETAILERS 


Well-established, aggressive appliance mfr in south 
ern Conn. has openings for thoroly qualified Prod- 
uct Development Engineers experienced in house 
hold appliances & automotive accessories 












Openings are also available for Product Designers 
to design new & modified products. 
Product Detailers Also Needed 
THESE JOBS OFFER 
EXCELLENT OPPORTUNITY 
FOR FUTURE ADVANCEMENT 
COUPLED WITH GOOD INCOME 
Send full resume stating age and salary required 
Director of Industrial Relations 


| CASCO PRODUCTS CORP. 


512 Hancock Ave. Bridgeport, Conn. 





CHIEF ENGINEER 
Starting Range $15000-$18000 


Small company with established, well-known 
products—aggressive—interested in new fields. 
industrial Maintenance & cleaning equpt. 


RAY EDWARDS & ASSOCIATES 
28 E. Jackson, Webster 9-2905, Chicago 





WANTED 
EXPERIENCED ENGINEERS 


Mechanical Engineers for design and develop- 
ment work on electro-mechanical projects, 
mechanisms and machine design. 


Electrical Engineers with aue amplifier 
experience, also Engineers with experience in 
motor design for advanced analytical! and ex- 
perimental development work, including use of 
computer techniques. 


PRODUCTS 


Automatic doors, servo and fractional horse- 
power motors, generators, instruments, tele- 
phone equipment and government projects. 


Business is increasing; the company expanding; 
and we are looking for men to grow with an 
operation with an excellent future. 


Write to Personnel Manager 


ME degree or equivalent with minimum 
of 5 yrs experience in Electro-Mechan- 
ical instrument prototype redesign for 
production. Must have interest in prac- 
tical aspects of engineering. 


If you are interested in becoming associ- 
ated with a medium-sized agressive, ex- 
panding, scientific instrument company, 
please submit a detailed resume to the 
personnel manager: 











Machine Design Engineers 
Age 30 to 40 


Automatic Machine Experience. Prefera- 
bly with M.E. Degree and Paper Converting 
Experience. Location Chicago Area. For 
New Development on Existing Equipment. 
Salary Commensurate with Experience. 


P-5690, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 





REPLIES (Bos No.): 
NEW YORK: 3830 W. 42nd St. (36 


CHICAGO: 520 N. Michigan Ded. (11) 


"Ade to T “nearest you 


SAN FRANCISCO: 68 Post St. (4) 
LOS ANGELES: 1111 Wilshire Blvd. (17) 


POSITION VACANT - 


MECHANICAL SALES Engineer—Qualifled for 

bearing engineering and sales. Send brief 
history and salary desired. P-5498, Product 
Engineering 


National Pneumatic Co., Inc. 
and Holtzer Cabot Divisions 


125 Amory St., Boston 19, Mass. 


The Perkin-Elmer Corp. 


Main Avenue Norwalk, Conn. 





CENTRIFUGAL BLOWERS 


Continuous Duty—110 V.—A.C.—60 Cycles 
BRAND NEW * TOP QUALITY * FULLY GUARANTEED 














Your Inquiries to 
Advertisers Will 
Have Special Value . . . 


—for you—the advertiser — and 
the publisher, if you mention 
this publication. Advertisers value 
highly this evidence of the publi- 
cation you read. Satisfied adver- 
tisers enable the publishers to se- 
cure more advertisers and—more 
advertisers mean more informa- 
tion on more products or better 
service—more value—to YOU. 


600 C.F.M.—6* 
DIAMETER ROTOR 
Powered by Westinghouse 14 
H.P. 1725 rpm motor. 512” Inlet 
and 7” x 3%” outlet. Base 


No. BUSO. esses 32850 


TWIN BLOWER 
—520 C.F.M.—5'4" 
DIAMETER ROTORS 
Redmond shaded pole 
four pole motor. 5" in- 
lets and 3'45"x3'5" out- 
lets. Discharge flanges 


100 C.F.M.—3” DIAMETER 
ROTOR Powered by choice of 
Fasco or Heinze shaded pole. 
two pole, enclosed motors. 3" 
inlet. 2" outlet. Sheet steel 
housing. $775 
Ws WEIN ....eeoss* 





200 C.F.M.—4'5" DIAMETER ROTOR Powered by 
Bodine split phase, 1725 ne $9 Ball bearin 

motor. 4.4" Iniet and "V" $165 

eutlet. No. BL200B. ........... sess 


QUANTI QUOTA NS AND ADDITIONAL 
INFORMATION AVAILABLE ON REQUEST 


SS |—- . "$2256 
Orders Preng ove While Quantities Last 8 
Y.C. Warehouse BLS20R ..... 22 


LECTRIC TRADING CO. 313-315 L Canal St., New York 13, N. Y. 


Air Equipment Experience Since 1906 
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These are immediate opportunities for 
creative Mechanical and Electrical Design 
and Development of Automatic or Semi- 
Automatic Machines. 


You should have a Bachelor or Advanced 


Among the many advantages which 
make RCA outstanding: Stimulat- 
ing association with top engineers 
. exceptional laboratory facility 

. . tuition financing for graduate 


SEARCHLIGHT SECTION 


Thanks to big new Electron Tube 
expansion at RCA ... these bene- 
fits, these opportunities are yours 
today. Start by sending resume of 
education, experience and location 


Degree in EE or ME, with at least 2 


preferred to: 
years' Machine Design experience. 


study .. . company-paid insurance 
. à modern retirement program 
. relocation assistance . .. 
planned advancement programs 
to build your financial and pro- 
fessional future. 


You'll have your choice of work in 
Lancaster, Pa.—in beautiful Lancaster 
County about an hour's drive west of 
Philadelphia . . . or in Harrison, N. J.— 
just 18 minutes from downtown New York. 


Mr. John R. Weld, 
Employment Manager 

Dept. A-5C, Radio Corporation 
of America 

Camden 2, New Jersey 


RADIO CORPORATION OF AMERICA 


PROJECT 
ENGINEER 


Degree in mechanical or electrical engi- 
neering and minimum 8 years’ automatic 
machinery design experience. 


Engineers — 
DESIGNERS-DRAFTSMEN 


Electronic and Mechanical 


“You LCL 
fihd them no more" 


Must be capable coordinating design, de- 
velopment, installation, start-up and de- 
bugging of automatic production machinery. 


Challenging assignment with well established 
Phila. company. Lots of elbow room to 
develop and grow with the job. 


For consideration, submit complete resume, 
including record of earnings, in confidence 
to— 


OPPORTUNITIES like those now available at 
Melpar are difficult to find. Melpar, leader in elec- 
tronic research and development, offers unlimited 
opportunities for personal advancement . . . un- 
excelled laboratory facilities at its new plant... 
diversified and challenging projects...long-range 
military and industrial program . . . and a new 
way of life in pleasant suburban Fairfax. County 
in northern Virginia. Yes, "you just can't hardly 
find opportunities like them no more." 


PHILCO CORP. 
Salaried Personnel Dept., 
“C” and Tioga Streets 


New positions created 
Philadelphia 34, Pa. positi 


by our expansion require men 
with experience in the following fields: 


Network Theory 

Microwave Technique 

UHF, VHF or SHF Receivers 
Analog Computers 

Digital Computers 
Magnetic Tape Handling 
Equipment 

Radar and Countermeasures 
Packaging Electronic 
Equipment 

Pulse Circuitry 

Microwave Filters 

Flight Simulators 
Servomechanisms 
Electro-Mechanical Design 


For personal interview send resume to 
Technical Personnel Representative, 


(M) melpar, inc. 


Subsidiary of Westinghouse Air Brake Co. 


3000 Arlington Blvd., Dept. PE 15 
Falls Church, Virginia 
or 11 Galen 5t., Watertown, Mass. 


Opportunities for 


PRACTICAL 
DESIGNERS 


Product Development 
Automatic Machines 
Send Application to 
Chief Engineer 


Burgess Battery Company 


Freeport, Illinois 


"ITI Lee 
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SEARCHLIGHT SECTION 


SENIOR 
PROJECT 
ENGINEERS 


Top leadership 
qualifications together 


with previous management 
level experience are 
necessary for these rare 
opportunities with American 
Machine & Foundry 
Company in our Greenwich, 
Connecticut location. 

These are growth 
opportunities with AMF, 
one of America’s foremost 
companies in the field of 
automatic machinery and 
electronics. Ages 35 to 40. 


M.S. in M.E. 


10 years' experience in de- 
sign and development of high 
speed automatic machinery; 
ordnance equipment; mate- 
rial handling equipment. 


M.S. in E.E. 


10 years' experience in design 
ond development of radar 
equipment; electrical and 
electronic equipment. 


JUNIOR 
PROJECT 
ENGINEERS 


We also require a number 
of engineers with: 
B.S. in M.E. or E.E. 


Ages 25 to 30; 3 to 5 years' 
experience. This experience 
should be in the same 
fields as required for ME's 
and EE's above. 


Security clearance 
will be required. 


Please forward 
complete 


resume to: 


Mr. T. N. Hunsbedt 


American Machine & Foundry Co. 


261 Madison Ave., New York, N. Y. 


Regional Sales Engineer 


Openings in New York, Philadelphia, Cleveland, 
Dayton and Chicago regional office» of foremost 
manufacturer of bonded rubber products for vi- 
bration and shock control. Aggressive, responsible 
sales engineers needed to carry out expanding sales 
and field engineering programs. Mechanical engi- 
neering background and successful industrial sales 
experience needed. 


Write to 


Lord Manufacturing Company 


P. 0. Box 369-1, Erie, Pennsylvania, 
giving qualifications and salary requirements. 


PUMP DESIGNER 
Desired by West Coast manufacturer. Ex- 
perience in sand pump design desired, but 
not required. Please submit complete 
resume of experience with samples of 
work. All replies will be answered in strict 
confidence. Our employees know of this 
advertisement. 
P-5519, Product Engineering 
68 Post St, San Francisco 4, Calif. 


CONTRACT 





CUSTOM MADE 
PRECISION 


TE 


IN SMALL LOTS 


The tool cost is low... actually 
as low as 15% to 20% of the 
cost of permanent tools. We 
guarantee dependable service 
and delivery on date specified. 


e SEND us a sample of 
blueprint. We'll quote you 
a price, Or write for de- 
tailed information. 


Dayton Rocers 


Minneapolis 7H, Minnesota 


meters SEN Jy 3 
TURRET MACHINE $ SHOP FACILITIES 
RRET LATHES LD 


Also: Milling 
Internal and Cylindrical Grinding, Honing. 
Chuckers to 9" Diameter, etc. 
Inquiries receive — attention. 
Peerless Produ Ine. 
2460 Dixwell Ave. 


HAVE OPEN FACILITIES 


For latex and vinyl dipping and slush casting. 
Also molding of latex foam -— En- 
gineering and art work will be lied. 
inishing, pain 2 attractive pus aging 
can be made ava 
CW-5443, —J Engineering 
330 W .42 St., New York 36, N. Y. 


PROFESSIONAL 
SERVICES 





GEORGE H. KENDALL 
— Mechanical Engineers 
tudi ss : roe or Product 
ng Products for Greater Profit, 
Shooting Product ion, Desi, ED" 
TE iir uta EET Patent Bodies: Investigations, 
nee: Stud: 


E E Process Eng ring 
P. 0. ior 3 a 1923) Tel. Darien 5-1504 
Noroton Heights 3 Offices Darien, Connecticut 


WILLARD F. MASON 


Consulting Electrical Engineer 


Precision Electromechanical Designs 
Specialist Sli — — An Applications 
Systems 


Product Development mi Programs 
Manufacturing Facilities 
180 Post Road, Darien, Conn. Darien 5-9039 


NEW YORK 
TESTING LABORATORIES, INC. 


ONBMICAD,, MBCHANICAL FLECERICAL 
METALLURGICAL BNGIN 
ANALYTIOAL GHBMI ISTSB, PHYSICISTE, X- pay 
An s, Tests of & als and Producta, "- 
and Field ao in Special Measurements of 
Stress, Sound, Vibration and other, Consultants in 


MU y min i a e 
R. C. OSBORN and ASSOCIATES 


Electro-Mecbanical Engineering 
* Automation 
* Product Development 
* Production Engineering 


Box 251— Bloomington, Illinois 


An ! 
Investment * 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 


“Searchlight” advertis- 
ers almost invariably re- 
port prompt and satis- 
factory results. 


BE CONVINCED — 
send us your advertise- 
ment TODAY. 


Address Classified 
Advertising Division 


PRODUCT ENGINEERING 
330 W.42St. New York 36, N. Y. 
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Index of 


PRODUCTS — tt” 
ADVERTISED | Í x | | Rolle and Arma 


In This Issue l — | solve another 


casting problem... 


Accumulator 


Actuators 
Mechanical 


Adhesives 
Alr Motors (see Motors, Air) 


Aluminum Alloys 2, 26-27, 40-41 
44-45, 111 


Aluminum Coated Sheet and Strip | C 0 M E a 3 1 M T P E 5 $ HJ |] A E n A 5 


(see Steel, Coated) 


Assemblies E MADE THIS A CASTING NIGHTMARE 


Hydraulic HU-— o 
Pnuematic ..219, 264-265 | 


Structural 


PROBLEM: Arma Division of American Bosch Arma Corp., Garden 

City, New York, knew the difficulties involved in casting the 

illustrated aircraft armament part before it left the drawing 

LONE. so AN T board. The part was characterized by complicated internal struc- 

a ora cl tee ine an Ota ture, with inequal wall sections, complex wall joinings, and 

Bars intricate internal webbing. All of which made proper feeding 

Metal .............40-41, 99, 336, 357 and chilling of stressed areas extremely difficult. Yet, because 

of the tough service the casting would have to withstand, Arma 

required that the sand casting pass 100% x-ray examination to 
highest aircraft standards. 


Bearings 
, 128, 210, 233, 371 
344 


SOLUTION: Arma brought the drawings to Rolle, where experi- 
enced metallurgists and skilled foundry engineers attacked the 
problem from every conceivable angle. A unique core set-up was 
first devised to simplify feeding and chilling of important areas. 
Then a casting program was created, specifying every detail of 
every step in the casting process, from pouring temperature 

Belts ...... y 9-95, 917 limits to heat treatment sequencing. 

Beryllium Alloys .... 395 

Bi-Metal ..........000000++0+++-31, 384 | RESULTS: The complete story of this unusual part cannot yet be 

dide ... , 363 told, but sound castings are being produced at Rolle in pro- 

duction quantities, with each one meeting all of the rigid 
specifications. 


Oil-less be) , 223 | 
Roller..4th Cover, 14, 95, 106, 233 
Self-Lubricating 278 
Sleeve .. b ' , 403 


Bellows ... -23, , 352 


394 
, 330 


E in ! '933| YOUR CASTING PROBLEMS . . . whether they involve sand or 


Boots ..... 2nd Cover permanent mold casting of aluminum or magnesium alloys . . . 

Brake Motors ...........3rd Cover, 246 can always be solved quickly and economically if you bring them 

Brakes to Rolle. Write for free booklet on Rolle complete foundry 

Electric i . 266 service to Rolle Manufacturing Company, 311 Cannon Avenue, 
313 Lansdale, Pennsylvania. 


Brazing 
253 


EMEN ..-c4.íaovo 0200222296 Fight weight with strength 
Bushings PERTINENT DATA 


Sand cast aircraft arma- 


ment! part. 


Alloy Magnesium AZ91 
Cam Followers 
Temper T-6 


Carbon Size 36"x35"x23" 


Carbon Parte ........ Year Weight 102 pounds MANUFA CTURING COMPANY 
Continued on p. 412 
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Noise -killing 


UND. Its easy to kill noise and damp vibration with Arm- 
strong DK-153 Tape. This resilient cork-and-sponged 
rubber material absorbs noise-producing motion be- 
tween adjacent parts. Pressure-sensitive adhesive back- 
ing speeds installation in factory or field. Just peei off 

protective cloth and press tape into place. 


* 
SCRATCH- Armstrong DK-153 comes in tapes, rolls, sheets, and 
| PREVENTION die-cut shapes in a wide selection of widths and thick- 
| nesses, For samples, write on your letterhead to Arm- 


strong Cork Company, Industrial Division, 7303 Irvin 
i Street, Lancaster, Penna. Available for export. 


! s PROTECTIVE 
|^ GLAZING f» BACKING 


" 







RESILIENT 


' TACKY 
CORK-AND-RUBBER 


ADHESIVE 


NA 


(Armstrong DK-153 TAPE 


412 
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Continued from p. 411 


os bodes er 0c 6. 70, 261, 411 
Castings, Precision Investment...52, 290 
Ceramics se i M 
Chains 

DUUS -csse o Saambh —T ORR 

Conveyor vx e 1€ 4-9» patyité QN 106 

Roller Badia d wan .. . .106,:281 

MEE Dusk i vir Va RN .13, 106 
Chemical Treatments 8. 242, 257, 270 
Clamps i va Se 
Clamps, Hose .. 291 
Clips, Electircal s.. SAR 
Closures . . — 
Clutches 

Mechanical ........ 46, 296, 348, 392 
Coatings jweqasasss, QUE QEU, 200, JER 
Coils ... ... 364 
Computers y e, 342 
Connectors 

Electrical — ———— 109 

Hose i ..219, 369 

Tube RUP Mes GRE TT ul i 


Contacts & Contact Materials..4, 31, 278 
Controls 


Kleotrieal.......es. 20.21, 64 A & B 
256 A & B, 285 

Electronic bes ed vet bees Vee 249, 380 
205 5 AMTETRSTETI 283, 338, 343, 359 
BEEN 2 Edw owaso nue) 324, 352 
Pneumatic ........ 36-37, 283, 343, 359 
Copper & Copper Alloys.........+. 2, 90 
Cork Compositions ........--..s0. 34, 412 
BEEN ieoesrsébqéno ve PP? 17, 382, 420 


Couplings (see Connectors, Electrical) 


Couplings 
Hose ..... "M TTE 
EMEN e a a R doot TE 
pb s oe memes 219 
Cylinders 
Hydraulic....... 239, 268, 276, 277, 334 


343, 359 
Pneumatic. .239, 267, 268, 334, 343, 359 


D 

Die Castings ........ 12, 52, 86, 247, 254 
NO uuo os4c a Pe a's pe ke ee 
00070 ITTNTTTTUTTTTIT TES TI 300 
BEEN LOIN bb» iro Rios FQ U-e 342 
Drafting 

MEN TL ILos RR rid RN ro 405 

BEEN uuo suec vEwede 338, 350, 358 
Drives 

Variable Speed....... 3rd Cover, 20-21 


36-37, 67, 237 


Continued on p. 413 
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Electrical & Electronic Components, 
Custom Made (see also Production 
Services) 


Electrochemical Finishes & Treat- 
ments 


Engine Components (Piston Rings, 


Engineering Services (see also Pro- 
duction Services) 
313, 352, 


Engines 
Expanded Metals 
Expansion Jolnts . 


Extrusions 
Metallic 
Non-Metallic 


F 


Fabricated Plastics (See Plastics, 
Fabricated) 


Fabricated Stee! (see Plate, Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 


Fastening Methods 


Fibre 
Fibre Glass 
Filters 

Air 

Hydraulic 
Fixture Clamps 


Flexible Couplings..106, 258, 296, 3223, 


Forgings. ...40-41, 269, 271, 360, 387, 
Friction Materials 


Furniture, Engineering Dept 


G 
Gages, Pressure or Vacuum. 
Gaskets 


Gear Motors (see also Motor Reduc- 
ers) 
Gears....6, 11, 29, 35, 122, 272, 293, 298 
305, 341, 344, 366, 372, 385, 386, 390 


Generators 
A-C 
D.C 


Graphite 


Heating Units 


Hose & Tubing......84-85, 219, 364, 414 


Continued on p. 414 


Product Engineering — March, 1955 


Pn ry, 


Cala 


ti 


—— 
E 


7 im * 
4 ⸗ b a 
4 e: B ] t | i ) | | 
/ 3 BridhtzEinish 
i LE be j À 
s h 


^ 
Fi 
7 
F 


aay aoe ce 


veprint 


fo your 


LA 
— * 
—— — al 


— 


RITCO Forgings, in steel or non- 
ferrous metals, are clean, bright, 
accurate, and strong. Made in 
weights from 1⁄4 Ib. to 15 Ibs., they 
have maximum strength for their 
weight. Parts are smooth, free of 
flash, and conform to your blue- 
prints. Use RITCO Drop Forgings: 
They're the economical, right 
answer to your design problems. 
Send blueprints and specifications 
for free estimates. 


We offer complete machining and 
grinding facilities for finishing 
forgings. 

We also make special fasteners and 
finished bolts with regular or heavy 
heads. Exclusive New England 
representatives for Cleveland Cap 
Screw Company. 


RHODE ISLAND TOOL CO. 


Since 1834 
148 West River Street 
Providence 1, R. I. 
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Inspection Equipment | (as ills 3D 
Instruments 
Electrical ........ s seko QU 
Mechanical .... Pes 284, 322 
Pneumatic ..... i ET 
Insulation ........ Pn dawn ROC . 215 
Aw Lu 
J 
When you specify Flex-O-Tube for flexi- 
: ; BERN Lorececórhásavvubips 344 
ble lines you get the utmost in depend- 
: e ability as well as bendability. 
Supplied in i ee K 
bli Manufacturing facilities are keyed to 
Assemblies : 
precise production control. This means O IPTE. AU d li TW Oe 
S —1m you can depend on Flex-O-Tube delivery 
K J dates . . . and that's mighty important L 
SZ when you're working against tight pro- 
naiiai Laminated Metals ..........». WD 


duction schedules. 


Flex-O-Tube will help you 
determine the assembly 
meeded or work to your 
own specifications. In 
either case, modern facil- 
ities and latest inspection 


Every needed inspection and testing 
facility is on hand at Flex-O-Tube to 
safeguard the high quality standards of 


Laminated Plastics (see Plastics, 


Laminated) 
— et s .....2nd Cover 


Lubricating Equipment...39, 250, 264-265 


techni r : 
J high ——— every product shipped. You can depend Lubricators, Air-Line ............-- 333 
per UH on Flex-O-Tube performance. 
° Dependable, too, is the engineerin M 
Supplied for p i49, gineering 
Field As mbl counsel we gladly extend when yov're Magnesium Alloys ........ .348, 388 
se y developing new flexible hose products; Moldings 


This engineering know-how is based on 
more than twenty years in the business; 


Glass (see Glass Parts) 
Plastics (see Plastic Parts) 


Powdered Metal (see Powdered 
Metal Parts) 


Rubber (see Rubber Parts) 


If there's a flexible line in your product to 
conduct air or liquid, that has 
to be bendable, call in Flex- 
O-Tube . . . it's dependable. 





Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 
assembly. Complete range 
of sizes and types, 


Motor Reducers (see also Gear Mo- 
a, te tle mali 61, 237, 252, 263, 323 


...20-21, 249, 380 












Motor Starters 


3080 Motors, A-C 
Fractional...... 18-19, 20-21, 51, 56-57 
68-69, 103, 118-120, 124, 237, 243, 246 
339, 349, 368, 370, 374, 379 
Integral...18-19, 20-21, 56-57, 75, 243 
246, 252, 335, 339, 374 





[] aircraft catalog. 
Please send me your free = —* 


LJ industrial catalog. Sub-Fractional....68-69, 124, 263, 358 
Name = — —— 363, 370 
EM AEP ovee + countess beens eae oe 267 
Company. Ainminnin n 
City... ee lii ees Motorn, B-C 
Fractional...... 20-21, 51, 56-57, 68-69 
NONE Lose coerrtactméidiéi turi 72.73, 103, 118-120, 124, 206, 243 


246, 339, 349, 368, 370 


Integral....20-21, 56-57, 72-73, 75, 206 
243, 246, 252, 339 


Sub-Fractional.68-69, 124, 263, 363, 370 
Motors, Hydraulic ......... 276-277, 331 
I sen e 6d Coe» 6 gemeent cade 225 









DIVISI DAN o 
2531 JIM DALY ROAD INKSTER, MICHIGAN 


Flex-O-Tube Co. (Canada) Ltd., Windsor, Ontario 


ON OF MERI 
*. 






Continued on p. 415 
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Name Plates .... 
Nickel Alloys 


16, 42, 78, 91, 229, 327, 328 
330, 373, 380, 394 


Optical Parts 


P 


Packings 


Phospher Bronze 


Photographic Equipment 


DEPENDABLE 
LOW - PRESSURE 


ROPER PROVIDES HIGH-SPEED 

IN DRAW PRESS FOR MOVING 
———— Áo M. 
Plastic Parts. ..98, 117, 302, 350, 400, 402 | MATERIAL INTO PLACE SERIES “F 


Plastics 84-85, 100-101, 117, 215 : i SIZES ! TO 300 G.P.M. 
304, 320, 381 | Shown above is an integral part of a draw- 


press used in the manufacture of kitchen 
cabinets. This custom-made power 
Plastics Laminated 215, 316, 318 r . . 

375, 373; | unit has to satisfy the requirements of 
xs — 383, 39, | high speed for positioning materials 
plus high pressure for the actual 
draw. Tec Engineering Corp., 
Logansport, Indiana solved the 
problem of design and engineering 
with a 75 g.p.m. low pressure 
Roper Rotary Pump for the positioning 
and a 3 g.p.m. radial piston pump to 
supply 3500 p.s.i. for the draw. 


PRESSURES TO 300 P.S.I. 
Plastics Fabricated 


Porcelain 
Powdered Metal Parts..82, 110,.309, 378 
Power Packs 
Hydraulic 
Power Take-offs 


Pressure Switches ........ 


Production Services (see also Engi- — 
neering Services) 44-45, 47, 98, 116 


274, 284, 325, 355, 388, 422 P i : i 
| —— This example is typical of Roper adapt- 


— | YOU HAVE ili iven “assi " If y 
aides ss -- ability to a given "assignment." If you 


Liquid. ...63, 66, 112-113, 206, 276-277 AN have a problem involving a special appli- 

324, 328, 351, 372, 402, 415, 424 cation or if you require a pump for re- 
APPLICATION 

FAR NEO TR E placement, you can count on Roper to do 

THAT CALLS the job dependably. Write for bulletins on 

PE... the complete Roper line or call your 


nearest Roper representative. 
Ratchets 


Recorders a basa $ OTT 





Regulators 
Pneuamtic .... ...264-265, 333 


204, 326, 330, 367, 396 n O D E -J | GEO D. ROPER CORPORATION 


Reproduction Equipment — — 373 Blackhawk Park Avenue 
Reproduction Supplies Lola ty Vee, ' ROCKFORD, ILLINOIS 


Continued on p. 416 
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AUTOMATI: 
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"n" \ | In This Issue 
~ * 
L ‘ ` 
Ha ^ i \ \ | s 
ere KERA | 
One "d . \ Continued from p. 415 
A 

T b I ens, \\ | Resins......15, 32 A & B, 320, 344, 381 
U ar’ Í í E er AA Retaining Rings ... .59, 386 
atest E Rivets ....... i l 16, 42, 394 

* ad ul M . 1 à | 
t — hs Á Rod Ends . « »9 

“ad Ri, | Rods 
e \ Á Non-Metallic 342, 377 
A \ ng eer. xa 43, 121 
Rubber-Bonded-to-Metal .. ý . 240 
Rubber Parts 64, 84.85, 240, 302 
Rust Proofing : = 
S 

i Screws....... 115, 227, 229, 273, 288 A-D 
i 373, 394 


Seals. .84-85, 92-93, 241, 287, 312, 361, 396 
Servomechanism Components.51, 340, 402 


An arrangement of ‘Q air operated 
\ RIVETERS,in two banks of Six-— joined-by a 

«X — to accommdate a rolling fixture — rivets Sheets 
X, matically fed^and simultaneously set — individya Metal ....... ....40-41, 388 


Shapes, Rolled Formed....40-41, 65, 235 





Mfeeding parts pérmit. change —im rivet//Siz Plastic ... ; ..114, 342, 377 
TERS may be repositioned at a futtre y» 0 Silicone Rubber . aioe 238 
‘ acco ate design changes. 4 Silicones .... — 296 A-B 
Not just a drawing-board-dream — but jx o ci ahs. ... 396 
right now — we can modify or create. design t ——— — 4 

your production picture. Just one-fore yéasop' why AEN 
it makes good sense to Solenoids ..... .. 347, 364 

! Specialty Fasteners (Pipe Hangers, 
- S ial Cold Headed Parts, etc.)....16 
TACK TO TUBUL R FIRST "1 115, 196, 229, 275, 345, 373, 382 
Speed Reducers..... 35, 71, 76-77, 122 
HOLDS 5 COMPONENTS ON ONE FIXTURE—SETS 12 RIVETS—6 AT A TIME c 237, 245, 390 
ASSEMBLES 250 UNITS PER HOUR Springs ...... 2*224 . 25 
Sprockets .. 106, 281, 372 
Stampings . 280, 319, 386 

Steel 

Alloy..... ..97, 99, 213, 231, 357 
Carbon... Sere OD, 
Coated ... 59498399. 9 0 D 10, 231, 391 


Stainless. ...38, 74, 79, 81, 83, 99, 231 
310-311, 365, 391 





VEM. S erhebt es e ih R9» eod eU 99 
Strainers uae à TS 
Strip, Metallic eT i . 293 
Structural Forms & Shapes......... 353 
Subcontracting Services ........... 352 


Switches....55, 104-105, 249, 256 A & B 
260, 292, 337, 380, 404, 419 


Tubular BEEN LL eus uq 
Stud Company Tapes, Insulating (see Insulation) 





WOLLASTON (QUINCY) 70, MASSACHUSETTS Terminals & Terminal Boards...... 229 
BRANCH OFFICES. Buffalo, Chicago, Dallas, Detroit, Indianapelis, 
Les Angeles, Nashville, New York City, Philadelphia, San Francisco, St. Louis Continued on p. 417 
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Testing Machines & Equipment 

Thermometers 

Thermostats 

Timers 

Timing Motors 

Titanium 

Tools 

Torque Converters 

Tracing Cloth 

Transducers 

Transformers 

Tubing 
Lock-Seam .40-41, 
Plastic à 342, 377, 397 


Seamless. ..40-41, 88, 99, 221, 299, 322 


Welded 38, 102, 221, 224 B & C 
279, 285, 310-311 


WRITE US 
Universal Joints ide]: 


M RECOMMEN- 


Alr. 1, 248, 264-265, 267, 322 | 
334, 343, 359 
Hydraulic....39, 248, 276-277, 283, 307 | DATIONS 
322, 331, 334, 343, 359, 374, 400 


Vibration Dampers 
Mechanical ....... MR . 225 


Vibration Mountings Ue Vr . 262 
Vibrators an «»« JES 
Vibratory Equipment .. i 383 


Washers 
Washers (see Packings) 
Wear Materials i ETE 
Welding 
Equipment : "^ 422 


+ ad cee 
Supplies i ki aie s.. o 401 


Weldments ees 2 
Wheels l ; —————TPITIR 


Wire ... ia , 99, 224D 
Wire & Cable.......... ...224D 


Wire Cloth c soups cs tib OE DD Pa FLECTRIC WHEEL COMPANY 


O5 SPRUCE QUINCY, ILLINOIS 


Zinc 


Zinc Coated Strip 
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HEATPROOF! RUSTPROOF! 





WOVEN WIRE CONVEYOR BELTS 


permit continuous heating, cleaning, washing 


MI-metal belt . . . corrosion resistant and impervious to damage at tempera- 
tures from sub-zero to 2100° F . withstands most severe conditions in heat 
treating, food processing, chemical manufacture, ceramic firing. 
Whether you’re designing machines for your own operation or for resale, you 
can eliminate batch handling, cut costs, provide uniform, continuous produc- 
tion at controlled rates of speed with moving woven wire belts. 


Open mesh construction of ( 


sambridge Woven Wire Conveyor Belts lets 
process atmospheres circulate freely for uniform cooling, heating, drying . 

provides flash drainage of solutions for rapid washing, quenching, cleaning, 
draining. Cambridge belts have no seams, 


rapidly than the body of the belt 


lacers or fasteners to wear more 
. . . Do localized weakening. 

No matter how you look at it, CAMBRIDGE 
are invaluable aids to AUTOMATION . 
COST 


© Woven Wire Conveyor Belts 
. help beat your biggest competition, 
They are made in any size, mesh or weave, from any metal or alloy. 
Special raised edges, cross-mounted flights and other 
surface attachments are available to hold your 
product during movement. ; 


Call in your Cambridge Field Engineer to discuss how 
you can cut ultimate costs by continuous operation. 
You can rely on his advice. Write direct or look under 
"BELTING, Mechanical" in yourclassified phone book. 
ASK FOR FREE 130-PAGE REFERENCE 
MANUAL illustrating and describing 


woven wire conveyor belts. Gives 





CONTINUOUS QUENCHING— 
of small or large parts on 
« Combridge belt is faster 
and cheaper. 


mesh specifications, design infor- / 


mation and metallurgical data. 


DEPARTMENT P, 
CAMBRIDGE 3, 
MARYLAND 


INDUSTRIAL CITIES 


METAL 
CONVEYOR? 
BELTS 


SPECIAL 


METAL 
| FABRICATIONS 


IN PRINCIPAL 
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INDEX TO 
ADVERTISERS 


This index is published as a con- 
venience to the readers, Hvery 
care is taken to make it accurate 
but PRODUCT | ENGINEERING 
assumes no responsibility for er- 
rors or omissions. 


Abbott Ball Co.......e een nmn 282 
Acme Chain Corp...... een nnn 281 
Acme Welding Div., United Tool & 

Die COPD. cccccceccccceccccessecs 306 
Acro Switch Div., Acro Mfg. Co..... 404 
Acushnet Process Co...... nnn. 240 
Aircraft-Marine Products, Inc 108-109 
Alcar Instruments ........ nnn n n 394 
BEEN cncceeceveccsdebcncoesaseces 39 
Allegheny Ludlum Steel Corp......- 391 
Allen-Bradley Co........... 64 A^ & B 
Allen Mfg. Co......... ern nn n ngngÀ 327 
Allied Research Products, Inc....... 242 
Allis-Chalmers Mfg. Co....... 20.21, 63 
Allmetal Screw Products Oo Ine, io, "^ 
Akne Tesi O0...... ce eror 338 
Aluminum Co. of America Screw 

Machine — 336 
Aluminum Co. of Amorita- .Utilitube. 322 
Aluminum Goods Mfg. Co........ 44-45 
American Chain & Cable Co., Inc.... 294 
American Brass Co 107 
American Chemical Paint Co Pest esos 257 
American Cystoscope Makers, Inc... 334 
American Hard Rubber Co.........-- 302 
American Screw Co............ 288 A.D 
American Steel & Wire Div., U. S. 

Steel Corp. : 24.25, 79, 81, 83 
Amplex Mfg. Co., Div. Chrysler Corp. 110 
Arens Controls, inc....... sese 324 
Armco Steel Corp.......ee nn ng 10 
Armstrong Cork Co. (Geste, Pack- 

ing & Seals)....... . .34, 412 
Atlantic Screw Works, ‘tne b 0 44 288 A.D 
Austenal Laboratories, Inc.......... 290 
Automatic Electric Sales Co. 204 
Automotive Gear Works, Inc 341 
Avon Tube Div., Vigne Menufactur- 

ing Co. i 279 
Bakelite Co., Union Carbide & Car- 

bon Corp. ..... í 381 
Barco Mfg. Co.... 295 
Barry Corp. - 262 
Bausch and Lomb Optical Co 316 
Bead Chain Co............- 289 
Beryllium Corp. NI e». 3839 
Bethlehem Steel Co.... 65, 97 
Bijur Lubricating Corp 250 
Bird Co., Inc., Richard H.......... 344 
Bishop & Co., J. Platinum Works 

Stainless Stee! Pdts. Div.......... 299 
Blake & Johnson Co.. 288 A-D 
Bodine Electric Co à 124 
Boots Aircraft Nut Corp.. ‘ 364 
Boundbrook Oilless Bearing Co.. 50 
Bridgeport Brass Co......... 313 
Brooks & Perkins, Inc v4» bab - DEN 
Bruning Co., Inc., Charles...... 405 
Brush Electronics Co.......... 393 
Bunting Brass & Bronze Co 303 
Calidyne Co. ; 332 
Cambridge Wire Cloth Co. 418 
Carpenter Steel Co. 74 
Carpenter Steel Co., Alloy Tube Div. 38 
Central Screw Co...... ..288 A.D 
Centralab Div. Globe-Union, Inc 80 
(000 Ww UN. re rer 384 
Chain Belt Co......... 106 
Chase Brass & Copper Co. 90 
Chemical Corp. . 270 
Ones M Molded Puts. Corp., Campco - 
Chicago Rawhide Mfg. Co — 2nd Cover 
Chicago Thrift. Etching Corp........ 380 
Chrysler Corp., Industrial doe 

MN oca» »v9v*uhbhrehebe Kus D&E 
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Clare Co., 

Cleveland Cap Screw Co.......... 

Cleveland Pneumatic Tool Co 

Cleveland Worm & Gear Co 

Clifford Mfg. Co 

Cold Metal Products Co 

Columbia-Geneva Steel Div., b E 
Steel Corp. 79, 81, 

— Drive Gears Div. Michigan Tun 
o 


Consolidated Engineering Corp 
Consolidated Molded Products Corp.. 
Continental Screw Co 288 A.D 
Cramer Co., Inc., R. W 

Crane Packing Co 

Crosby Co. 

Crucible Steel Co. of America 

Curtis Universal Joint Co., Inc 
Cutler-Hammer, inc. 


Daystrom Instrument, 
strom, inc. 


DeLaval Steam Turbine Co......... 
Delco Products Div., General Motors 

Corp. 18-1 
Denison Engineerina Co.........112-113 
Detroit Die Set Corp... 
Detroit Sintered Metals Corp........ 278 
o M o. — M OTETTTETOQUTETTTETTTM 
Dodge Mfg. Corp 
Doerr Electric Corp........ 
Dormeyer Industries 
Dow Corning Corp 
Driv-Lok Pin Co 
Drop Forging Association. 
—— Div., The New York Airbrake 

o. 


DuPont de Nemours & Co., e n 
Chem. Dept., Rubber Chem........ 43 


DuPont de Nemours & Co., Inc. E. l., 
(Plastics) .... à 2.232 A & B 


Durakool, Inc. ..... 
Dynamatic Div., Eaton Mfg. QU... 40 


Eagle Signal Corp... .286, 288 A & D 
Eastern Air Devices, Inc.... 


Eastman Kodak Co. 
Industrial Photographic Div 


Eastman Mfg. Co 
Ebert Electronics Co. 


Eclipse Macho Div., Bendix Avia- 
tion Corp. ots 


Edin Co., Inc. 

Elastic Stop Nut Corp. of America. 
Elco Tool & Screw Corp 

Electrical Engineering & Mfg. Corp. 
Electric Wheel Co 

Electrolizing Corp. 

Electro Switch Corp 

Erico Products, Inc.... 


Fairchild Industries Div., Fairchild 
Camera & Instrument Corp 


Fairfield Mfg. Co 

Falk Corp. : 

Federal Die Casting Co. 
Federal Mogul Corp 

Felters Co. a 

Fenwal, inc. ; 

Ferguson Machine & Tool Co. 


Firestone Plastics Co. Chemical Sales 
Div., Div. of Firestone Tire & 
Rubber Co. cobs 


Flexaust Co. 

Flexonics 

Flex-O-Tube, Div. of Meridan Core. 

Flower Mfg. Co., D. B 

Ford instrument Co 

Formsprag Co. i 

Frenchtown Porcelain Co 

Fulton Syiphon Div. Robertshaw- 
Fulton Controls Co. 


(Continued on Pg. 420) 
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ELECTRO SWITCH 
CATALOG 


A CATALOG OF 


Low-cost 


ROTARY MULTIPOLE SWITCHES for INSTRUMENT, 
TRANSFER, and SELECTOR SERVICE. 


ESCO instrument switches permit control of complex circuits with 
a single compact switch instead of separate switches. 


This catalog covers ESCO Type P snap-acting switches, 
with up to four selector positions, handling 10 amperes at 
120 volts a-c, 5 amperes at 240 volts a-c, 3 amperes at 450 
volts a-c or 5 amperes at 125 volts d-c, 3 amperes at 250 
volts d-c. 


The catalog also lists ESCO JR detent-action switches 
with up to eight selector positions, handling 10 amperes at 125 
volts a-c or 5 amperes at 125 volts d-c. 


The basic structure of ESCO rotary switches provides for extreme 
flexibility in design. Tell us your circuit arrangements and the sequences 
you need, and we will recommend the correct switch for your use. 


Write TODAY for your copy of this new catalog. 


(AS ELECTRO SWITCH 


CORPORATION 








i 


I 


Both the Counter and the Dial 
indicator are shown full size. 


WHICH IS 
READ WITH 





GREATER ACCURACY? 


The Kearfott Counter shown can be read with 
the same ease and accuracy as a dial in- 
dicator 143 inches in diameter. 


Ball Bearings and precision hardened steel 
parts used in Kearfott Counters permit their 
high speed rotation for long periods of time. 
Kearfott Counters are capable of being 
driven at 1800 RPM. Precision parts also con- 
tribute to precise positioning and precise 
reading. 


STANDARD KEARFOTT TYPES 


ANGLE COUNTERS: Odometer indication of 
shaft position, fully reversible operation re- 
turning to 0° at end of count. Either 0°-359.9° 
in 1/10 or 0°-359° in V5? increments as de- 
sired. Maximum speed 1800 RPM. 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. 

Send for bulletin giving data of Count- 


ers and other components of interest 
to you. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


DECIMAL COUNTERS: High speed decimal 
count from 0-9999 and return to 0 in ' incre- 
ments, Maximum speed 1800 RPM. One 
revolution of shaft equals 10 units. 


LONGITUDE COUNTERS: For east-west lon- 
gitude indication in degrees and minutes in 
Ya minute increments. Mask transfers hemi- 
spheric indication at 0° and 179°59'. Maxi- 
mum speed 1800 RPM. 

LATITUDE COUNTERS: Indicates N 89°59' 
to S 89°59'. For same direction of input the 
mask transfers hemispheric indication and 
reverses reading at 00 degrees 00 minutes. 
Maximum speed 1800 RPM. 

Variations of these Standard Types are 
available for special purposes. 


KEARFOTT DISPLAY AT THE NATIONAL I. R. E. SHOW, 
KINGSBRIDGE ARMORY, NEW YORK, BOOTH 152. 





KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Soles ond Éngineering Offices. 1378 Main Avenve, Clifton, N. J. 


Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texos 


West Coast Office: 253 N. Vinedo Avenue, Pasadena, Colif. 
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"fabricated" 
wire 
cloth 

inserts 


Our slogan, Newark for Accuracy, has long been known to users of bulk wire 
mesh cloth, wire space cloth and wire filter cloth. It is now becoming more and 
more familiar to users of parts fabricated from wire cloth made by a fast- 
growing division of our company. 


These parts, similar to those illustrated, are fabricated or assembled for our 
customers by skilled workmen in our large department specializing in this work. 
We are equipped to handle small lots or in production quantities of anything 
from large jet intake screens to tiny fuel pump strainers. 


We shall be glad to quote on your requirements; and, if necessary, our experi- 
enced engineers stand ready to assist you in the design of the part so as to 
make the best use of the mesh and to assure the most economical manufacture 
of the part as a whole. 


Remember, since we weave the cloth used, and do all the necessary. cutting, 
fitting, stamping, punching, forming, binding, welding and soldering, there is 
only one responsibility . . . OUR responsibility . . . to deliver parts that live up 
to our slogan — Newark for Accuracy. 


ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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CHEMICALS 


for every application... 


MANUFACTURING shafts 
to carry vital work loads in 
practically every type of ma- 
chinery calls for experience, 
skill, and metalworking facili- 
ties of the highest type. The 
U.S. Axle Company has 
achieved these requirements 
in 35 years of specialized pre- 


AXLE 
SHAFTS 


cision manufacture of shafts 
for automotive and industrial 
use. In our huge modern plant, 
skilled U.S. metal engineers 
and craftsmen will produce 
any type or size of shaft to 
your exact specifications— 
accurately and economically. 


Send us your blueprints and specs 
for prompt quotation on a **Cus- 
tom-Engineered” U.S. Axle Shaft 
to meet your needs. 


Write for this colorful illustrated 
folder today. 


> tHe US axe COMPANY, INC. 


Since 1920 * Pottstown, Pennsylvania 











Moyno designed for pumping 
ethylene glycol, condensate 
from automatic driers, hot and 
cold water in dishwashers. 





General purpose Moyno for 
pumping oils, water, alcohols 
ond caustics. 


than 100 p.s.i.g. 


Bronze and stainless steel 
Moyno as used in a drink dis- 
penser. Pumps water at more 


Here's a compact version of a 
low head, small displacement 
Moyno for accurate pumping of 
small amounts. 


Versions of this compact Moyno 
are applicable as coolant 
pumps, shallow well pumps 
and booster pumps. 





Economical Moyno for the ap- 
pliance field, designed for use 
under flooded head. 





BEFORE YOU "FREEZE" YOUR PRODUCT DESIGNS... 


bod these FACTS about MOYO PUMPS! 


One of these characteristics may 
improve YOUR product ! 


Versatile—Pumps liquids, pastes, 
abrasive-laden slurries. Adaptable 
to heavy industrial machinery or 
small drink dispensers, oil burners, 
dishwashers, sprayers, coolant 
pumps, etc. 

Positive Displacement — Moynos are 
available to pull up to 29" of 
vacuum while discharging under 
pressure. Big Moynos can deliver 
up to 250 gpm. Pressures to 600 
psi obtainable. Provide control- 
lable, non-pulsating flow for meter- 
ing purposes, in either direction! 
Gentle—No churning, foaming; 
won't break up semi-solids. One 
Moyno is pumping potato salad! 
Trouble-Free —Self-priming; won't 
cavitate or vapor-lock. Just one 
moving part—no valves to stick, 
no pistons to gum up. Low starting 
and running torque. 
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What you see here are seven variations 
of a completely different concept of 
pump design ...the R&M "Moyno" 
Pump. It operates on a unique 
progressing-cavity principle, as shown 
by the large cutaway. 

But even more important than how 
it works is how it performs. A good 
example is the Bendix Economat 
Washer, on which Moyno Pumps last 
seven and a half times longer than any 
pump tried before! On other types of 
applications — pumping everything 
from water, air, and abrasive-laden 
liquids to heavy, non-pourable pastes— 


users find that the simple Moyno Pump 
design saves maintenance dollars! 

If you use pumps—and particularly 
if your pumping application is a little 
different—there’s a strong possibility 
that the Moyno can add new features to 
your product. 


New Bulletin No. 50-PD has more facts 


— 


Contains performance curves 
and details on pumping char- 
acteristics. Write for your free 
copy. If you can describe 
your application, we will be 
able to reply in even more 
detail. 





ROBBING = MYERS, inc. 


SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


> $9 


Fractional & Integral h.p. Electric 
Motors & Generators Fans 


Electric & Hand Moyno 
Hoists & Cranes Pumps 





Propellair Industrial 
Ventilating Equipment 
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NE W 3-POINT EASY-TO-USE 


READER SERVICE to we you 


. . . find out more about the New Materials and Components described 


. . . obtain copies of new catalogs and bulletins 


... get more information about products advertised in this issue 


PRINT or TYPE your address before mailing 


Now, one of these handy prepaid 
postcards will bring you more in- 


formation about any product adver- 
tised or mentioned editorially in p» 


this issue of Product Engineering. 


Here's How to Use the Card 
For your copy of any new catalog or 
bulletin, circle key number in the 
space indicated. Bulletins are 
described on pages 282 to 290. 


FIRST CLASS 
PERMIT No. 64 


(Sec. 34.9 P.L.&R.) 
NEW YORK, N. Y 


To get more data about new Com- 
ponents, Materials and Parts fully 
described on pages 210 to 281, just 
circle the appropriate key number. 


To get more information about 
advertised products, circle the page 
number of the advertisement in 
which you are interested. If more 
than one advertisement is located 
on a single page, letters preceding 
number identify each advertisement. 
Key: T—Top; B—Bottom; R— 
Right; L—Left; TL—Top left; BL— 
Bottom left; TR—Top right; BR— 
Bottom right. 


“Seesaw ene aeons 


PRODUCT ENGINEERING 
READER SERVICE DEPARTMENT 
330 WEST 42nd ST. 


—4¢ POSTAGE WILL BE PAID BY- 
NEW YORK 36, N. Y. 


POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


For specialized data . . . price, sizes 
available, nearest source of supply, 
etc. .. . do not circle key number 
but indicate your needs in the space 
alloted at the bottom of the card. 
Use this space, too, if information 
about a specific product among 
several mentioned in an advertise- 
ment is desired. 


BUSINESS REPLY CARD 


PLEASE TYPE OR PRINT 


^"! —"—-——--.".""".""""*"^r*^h^o- "^T 








32— Miniature Motor e ae 
NP 33—Motor-Generator Sets ycle 
NEW PRODUCTS eee Description of these new 34—Continuous Duty Instrument Motors 
. . : 3 36— Differential Trarsformer 
engineering materials appear on pages 210 to 281. Circle key number for  3« variable Speed Keducer of X Hp 
37—Adjustabie Speed Drive 
more data. 38—Lever Controls Tranismission 


39—Adjustable Speed Electronic Drive 
40—Dry-Type Air Filtration 





i—Switch Permits Varying of Sequence 16—Double Universal Joint’ Coupling 41—Variable Speed Drive For 1 to 5 Hp 
2—Rubber Grommet Seals 17—Light Section, Large Bore Bearing 42—-Four-Way Solenoid Valve 
3—Rotary Into Recoprocating Motion 18—Quick-Disconnect Flexible Coupling 43—Small Flat-Frame Switches 
4—Cylindrical Mounts Within Own 19—Light-to-Medium Pillow Blocks E Tn teh 
Width 20—Overload Protector Coupling 46—Hermetically Sealed Relay " 
$—Self-Sealing Lockmut 21—Speed Reducers Without Backlash 41—Machine Limit Switch 
6—-Hopper-Fed Headless Set Screw 22—Strain Relief Bushing 4$— Hydraulic Pressure Switch 
T—Plastic Blind Screw Receptacie 23—FHP Speed Reducers 49—Manual, Motor Starter 
$— Extra Large Thread Inserts 24—T-Boxes And Angle Drives 50—Twisted Tab-Mounting Controls 
9—Spacer-Type Shaft Coupling 25—Standard Worm Gear Sets $1—Safety Switch for Up to 200 PSI 
10—Locknut for Heavy Duty 26—Isolates Low Speeds’ High Impact 63—Inductance Pickup Relay 
53—Electronic Sensitive Relay 
l1—Drawn Stud for Rotter Mounting 27—Adjustable Metal Machinery Mount 54—D-c Relay 
12—Rotary Magnetic Seal 28—High Speed Index Tables 55—Relays and Contactors 
13—Quick-Release Panel Fastener 29—Heavy Duty Magnetic Separator pS nk yy By ae A —— 
14—Liquid Compressibility Springs 30—Time Delay Relay n m. Variable RA 
15—Quick Release Shear Pins 31—Motors Of 1/6 Through 1/3 Hp 59—Sealed 6 Amp Sub-Miniature Relay 
60—Miniature Pressure Transducers 
PRINT or TYPE your address on other side before mailing — — — 
63—-Impregnated Paper Capacitors 
64—Measures Ratio of Two Curves 
65—Compact Plug-In Controller 
66—Miniature Tantalum Capacitors 
CIRCLE THESE NUMBERS FOR FURTHER INFORMATION ON PRODUCTS ADVERTISED 67—Dip-Coated Capacitors 
C? 1 3 4 0 . Dp E wo» su 18-9 DEM nia 
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240 241 243 243 244 245 LM$ R24 247 TL248 BL248 249 250 251 19—Two-Terminal Pilot Lights 
352 253 TL54  BL2&4 255 256 256a-b 257 258 259 260 261 262 263 80—Linear Motion Potentiometer 
24 365 266 267 268 289 370 271 273 273 274 275 276 277 81—Hook-up Wire 
L378 R378 17$ 280 381 33 32933 34 285 — 386 287 2 289 82—Eight Tube Servo Amplifier 
290 201 292 293 394 295 296 297 298 299 300 301 302 303 
304 305 306 307 308 309 313 313 316 317 318 319 320 320a-b 
321 L322 TR322 BR322 323 L334  TR334 BR324 325 326 327 L328  TR328  BR328 
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405 TL406 BL406 R406 R411 14132 R43 lAM R415 L410 R417 1418 BA19 L420 
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CIRCLE THESE NUMBERS POR INFORMATION ON NEW PRODUCTS LISTED IN THIS ISSUE 


j 3 t 4 ^ ^ 7 8 s 10 1i 12 13 14 
15 16 17 is 19 20 21 11 2 4 25 26 37 12$ 
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P a —»"" 9129 "4 M os Ww € ^ 9 CIRCLE THESE KEY NUMBERS 
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CIRCLE THESE NUMBERS FOR COPIES OF NEW BULLETINS LISTED IN THIS ISSUE 


134 135 138 137 138 15 MO Mi H3 14 144 “5 16 147 ( 
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USE THIS SPACE 
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Card expires May 1 





—2R cu Potentiometer 
4— meter i ; 
du of 2 to 20 w NEW BULLETINS eee listed below are described 


86—Synchro Bond Housin . 
— — S hd on pages 282 to 290. Circle key number for your copy 
88—High and Low Impedance Resolver 
89—Digital Rotary Converter 
90—Resistance Networks . » i 
91—Separator Type Accumulator 134—Shaft Oil Seals 142— Stainless Stee 
92— Variable Delivery Pumps 135—Aluminum Casting Alioys 143— Transfer Machine 
93—Low Friction Scraper Ring 136—Stainiess Tubing and Pipe 144—-Index Tables 
a T 137—Speed Reducers 145—Metal Tubing 
96—Air-Operated Valves 138—Aluminum Mill Products 146— Titanium Tubing 
97—High Pressure Swivel Joints 139—Hydraulic-Pneuinatic Power Unit 141— Pipeline Joints 
98—Bronze Gate Valves 140—Copper and Copper Alloys 148—8Steam Jet Apparatus 
99—F'iter-Lubricator . : ; 
100—O1l, Moisture Separator 141—Aluminum Bronzes 149—BDlectro-Mechanical Amplifier 
101— Valves for Tubing Lines 
102—Non-Slam Check Valve 
103— Plastic Spray Nozzle 
104—-Polyethylene Pipe and Fittings 
1056—Stainless Valve for 20,000 Pai 
106—Centrifugal Castings in Type V2B 
107—Rigid PVC Sheets 
108—Fluxless Soldering 
109—Rubber Compound For Sealing 
110—Positive Sensitized Aluminum 
111—Propelling Holder For Flat Leads 
112—Enlarges or Reduces Drawin 
113—Draws Perfect Ellipses - PRINT or TYPE your address on other side before mailing 
114— Pipe Fitting Template 
115—Pen-Size Microscope 
116—Flat-Bed Printer 
117—Appointment Wall Calendar 
118—Portable Photocopying CIRCLE THESE NUMBERS FOR FURTHER INFORMATION ON PRODUCTS ADVERTISED 
119—Copies At 25 Fpm 
120—Regulated Power Supply 1 1 6 10 13 13 15 16 
121—Dc Power Supply 22-3 245 28-9 31 33 32a-b 3 84 35 
122—-Power Supply of 200-325 V 40-1 4-5 47 50 5 52 53 
123—Dynamometer for Small Motors 58 61 63 Gab 65 ; 87 
124—Magnetic Amplifler Power Supply 79 81 4 i 84-5 
125—Force Indicator 89 95 í 96f 
126—Insulation Measurement 7 
127—Measures Low Resistance = = 
128—Electric Accelerometer Head 128 a8 
129—Titanium Accelerometer 224d 7 237 
130— Pressure Pickup I 244 L246 249 
131—One-Piece Wedge Clamps 1 255 261 263 
132— Low Resistance Ohmmeter 263 275 276 
133—Rubber or Plastic-Lined Valve 283 288 7 288 288a-d 
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150—Valves 

151—Solenotd Vaive 

152—Metallic O-Rings 
153—Torque and Induction Motors 
154—Aluminum Fasteners 
165—Industrial Solenoids 
166—Electrical Insulators 
167—Vibration and Noise Isolation 
158—Socket Screws 

159— Digital Converter 
160—Adjustable Speed Drive 
161—Fire-Resistant Hydáraulio Fiuid 
162—Electric Motors 
163—0O-Rings 

164—Engine Filters 

165—Tefion Rods 

166—Linear Torque Motor 
167—Plaster Mold Castings 
168—Aluminum Alloy 

169— Bearings, Bushings 


PRINT or TYPE your address before mailing 


170— Nickel Alloy Castings 
171—Proportional Throttling Contro! 
172—-Miniature Vibration Isolators 
173—Ceatrifugal Pumps 

174—Cam Follower Bearings 
175—Alr and Hydraulic Cylinders 
176—Metal Stampings 
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177—Snap Action Switches 

178— Voltmeters 

119— Hydraulic Transmission 
180—Spring Lock Waahera 
181—Double Helical Gears 
182—Induction Motors 

183— Explosive Rivets 
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READER SERVICE DEPARTMENT 


PRODUCT ENGINEERING 
330 WEST 42nd ST. 


—4¢ POSTAGE WILL BE PAID BY- 
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Requests for information made 
through Product Engineering Read- 
ers’ Service will be forwarded to the 
manufacturer as quickly as we can 
process them. If you write directly 
to the manufacturer, please identify 
advertisement by issue and page 
number to facilitate reply. 








See how m the standard SEES UNUS s standard variable 
speed unit and the — gear reduction combine into a drive that 
gives the RIGHT. horsepower, the RIGHT shaft speed, the RIGHT features x 
. . . all in one compact unit. Nowhere else will you find power units that 
are so flexible, so easily — * and in such a wide range of types 
and ratings. : 

Master power T are available in thousands and thousands of 
ratings (Ye to 400 HP)... in open, enclosed, splash proof, fan cooled, 
explosion proof . . . horizontal or vertical . . . for all phases, voltages 
and frequencies .. E" indle speed, multi-speed and variable speed 
types . . . with or without flanges or other special features ... with 
5 types of gear reduction up to 430 to ! ratio . . . with electric brakes 

. with fluid-drive . . . with — — or electronic variable speed 
units . . . and for every type Py mounting . . . Master has them all and 
"E completely impartial in helping you select the one best 


power drive for you. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 





standard units 
easily combine into 
special purpose drives - 


Machines high-precision bearing 
races in 30 to 60 seconds 
with TIMKEN” bearings on the spindle 


HIS Acme-Gridley CHUCK- 

MATIC machines the races of 
high-precision bearings from 4” to 8” 
in diameter. And it does it in 30 to 60 
seconds, operating at speeds and feeds 
as fast as carbide tools can take. The 
spindle bearings must have high pre- 
cision. And must keep that precision at 
high speeds, under heavy combination 


loads. That's why National Acme speci- 


fied Timken® precision bearings for 
the spindle. 

The tapered design of Timken bear- 
ings lets them take radial and thrust 
loads in any combination. The spindle 


is held in rigid alignment. End play is 


eliminated. These factors plus the ex- 
treme accuracy of Timken bearings as- 
sure precision machining at all times. 

Full line contact between the roll- 
ers and races of Timken bearings 
gives them extra Capacity to carry 
the loads of the heavy, high-speed 
cuts. And since Timken bearings on 
the spindle normally last the life of 
the CHUCK-MATIC itself, mainte- 
nance is reduced. 

Power is saved in the CHUCK- 
MATIC because Timken bearings 
practically eliminate friction. They 
are geometrically designed to give 
true rolling motion and they are pre- 


cision manufactured to live up to their 
design. And to get the quality of steel 
to meet our exacting specifications, 
we make our own. No other U. S. 
bearing manufacturer takes this extra 
quality control. 

Specify Timken bearings for the 
machinery you build or buy. Always 
look for the trade-mark “Timken” 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: "TIMROSCO". 


Tbis symbol om a product means 
its bearings are tbe best. 
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How THE NATIONAL ACME COMPANY mounts the spindle 
of its Queer CHUCK-MATIC on Timken 
tapered roller bearings to insure lasting precision. 


Every one of the over one 
billion Timken bearing 
rollers produced every 
year is inspected with 
powerful magnifying 
glasses to detect surface 
flaws. It'sjustone example 
of how the Timken Com- 
pany insures uniform high 
quality. 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL. NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL) AND THRUST LOADS OR ANY COMBINATION 





